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B&W Integral-Furnace Boiler, Type FH, with pressurized 
easing, now in successtul operation in outdoor central sta- 
tion installotion. Design capacity is 300,000 Ib. of steam 
per hr. ot 875 psi and 910 F with gos-firing. 


of boiler-furnace operation pioneered by B&W 
offers major cost saving advantages 


Demand charge for Induced-Draft fan capacity may 
run as high as one-half of one per cent of gross gen- 
erating capacity .. . an appreciable expense to any 
central station. Maintenance, too, is excessive because 
of constant exposure to hot gases and entrained 
abrasive particles. 


These reasons help explain the importance of B&W’'s 
latest development — pressurized furnace construc- 
tion. ID fans can be eliminated and users assured of 
the four big advantages listed at right. 


A creative approach to boiler design and applica- 
tion, working in close cooperation with far-sighted 
managements and power engineers, has identified 
B&W with steam-power progress for more than 80 
years, Perhaps it’s just what is needed to effect signifi- 
cant steam-generating economies in the solution of 
your present problems or future plans. 
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FOR NEW ECONOMIES 


..-improved principle 


Eliminates ID fan —lowers demand charge. 


Prevents air infiltration— provides higher 
boiler efficiency. 


Simplifies draft control—permits quick, 
easy, effective adjustment to optimum 
combustion conditions at all loads. 


Simplifies design—lowers initial cost of 
duct and stack arrangement. 


BABCOC, 


Hel ping Industry Cut 
Steam Costs Since 1867 
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RADIAL LOADS & THRUST 
From Any Direction 


Taken by ONE 
Single Row Ball Bearing 


! (either sealed-for-life or plain) 


radial support and axial locaton in both 


*Send for booklet RW showing this application. 


NEW DEPARTURE BALL BEARINGS 


Division of GENERAL MOTORS CORPORATION © BRISTOL, CONNECTICUT BRANCHES IN ALL PRINCIPAL CITIES 
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Only GOULDS gives 
you all five of these 
outstanding advantages 


1. Absolutely no valves of any kind in pump—nor are any AND OTHER FEATURES 
needed in installation. Liquid can drain out of dis- 
charge and suction line through pump without affect- 39 Models and Sizes 
ing priming ability. to HP. ratings 
No recirculation of liquid after completion of priming Open and enclosed impellers 
action. Capacities to 120 G.P.M. 

. Efficiencies comparable to quality straight centrifugal Meads to 195 ft. depending on 
pumps are thus obtained. capacities 


Positive fast-acting self-priming similar to priming Suction lifts to 25 ft. 
ability of positive displacement pumps. 

No large or bulky priming chambers or reservoirs, pro- 

viding a compact unit at low cost. Also available in Flexible coupling 

motor drive or belt drive and close- 

APPLICATIONS: cupld gasoline engine - driven unit. 


Any service where suction lifts are encountered. Particularly adapt- 
able for automatic service or where liquids to be pumped contain 
air or gas. Pump will automatically free itself of air and positively 
will not vapor lock. 


impeller type. Sump service ¢ Sewage effluent ¢ Marine-bilge 
pumping, ete. ¢ Mine gathering and dewatering ¢ Dewatering 
excavations, cellars, ete. 
Enclosed ii type. Cold and hot water ¢ Low pressure fire 
service ¢ Pumping from underground supply ¢ Irrigation ¢ Sprin- 
kling ¢ Engine jacket cooling water service ¢ Volatile liquids and 


light oils ¢ lee core sucking. Fig. 3739-3789 Flexible coupling type drive 


Patents Pending 


| 
FOR FULL DETAILS PUMPS 
BULLETIN 636.1 New York 4 
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Flexibility and ability 

to drive any number of 
shafts efficiently is cleorly 
shown in this close-up 
illustration of Link-Belt 
Precision Steel Roller 
Chains and Sprockets 
driving spindles on 
automatic drilling and 
forming machine. 


there’s never slip 


with a LINK-BELT GRIP 


Positive transmission of power and efficient conveying with 
compactness, wide flexibility of arrangement and ability to 
absorb shock ore characteristics of roller chain, which are 
enhanced by the precision manufacturing methods and metal- 
lurgical control followed in the huge Link-Belt chain plant. 


Link-Belt Precision Steel Roller Chain ond Sprockets are 
available immediately, in single or multiple widths, in %” to 
2%" pitch. Also, with various types of attachments, as well as 
the double pitch and flat-top, crescent flat-top and universal 
flat-top chains. Made to manufacturers’ A.S.A. standards. 


LINK-BELT 


PRECISION STEEL 


ROLLER CHAINS 


AND SPROCKETS 


LINK-BELT COMPANY 


MECHANICAL ENGINEERING 


| 
in 
i 
: 
= = \ 
4 
Chicege 9, indionapolis 6, Philedeiphic 40, Ationta, Houston 1, 
Minneapolis 5, Sen Froncisco 24, Les Angeles 33, Seattle 4, 
Teoreate 8, Johannesburg. Offices, Foctory Branch Stores ond Dis- 
tributors in Principal Cities. 
Chains for Conveying Power Transmission 


orn 


of moving parts through quenching baths 


...use this Standard G-W Conveyor 


One of the country's largest manufacturers of elec- 
trical equipment wanted a low cost, simple and 
convenient way of moving quenched screw machine 
parts from quenching bath to acid dip. Gifford- 
Wood supplied the standard Quench Tank Con- 
veyor system shown above. Metal screen pans were 
included to allow the parts to drain thoroughly 
while traveling from one bath to the other. 

This installation is only one of many types of 
Gifford-Wood conveyor systems found working 


successfully in all fields of industry. G-W’'s spe- 
cialized engineering knowledge and experience, 
applied to your production problems, will help 
reduce handling costs in manufacturing operations. 
Why not call on G-W? We'll survey your present 
system, make suggestions and preliminary layouts 
that will point the way to simplifying your materi- 
als handling problem... insure more economical 
operation. 


Co. 


Since 1814 
Hudson, New York 


NEW YORK 17, N. Y. 
420 WASHINGTON AVE. 


ST. LOUIS 1, MO. 
RAILWAY EXCHANGE BLDG. 


CHICAGO 6, ILL. 
565 W. WASHINGTON ST 


When You Think of Materials Handling— Think of GIFFORD-WOOD 
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“HE new Model Twelve Fifty measures up to the traditional 
i, WURLITZER reputation for quality! G.S. Fractional Horse- 
power Gearing contributes much to the smooth, dependable, 
trouble-free performance of this fine phonograph. Here, as in 
so many other instances, G. S. skill and 30 years’ experience has 
been called upon to mass-produce small gearing uniformly and 
to the most exacting specifications!’ Here again, G. S. lends effec- 
tive aid in perfecting a device designed to outperform and outsell 
all competition! 


If production runs of decidedly better, more uniform, smoother, 
Small Gearing is an important consideration in YOUR business, 
by all means discuss your needs with a G. S. engineer. Let our 
trained organization of Small Gear Specialists demonstrate their 
unusual abilities to create and economically produce the kind of 
gearing performance you have always wanted. Suggestions, ideas, 
and moderate cost estimates won't cost you one penny. Will you 
write or phone us today? 


SEND FOR free G.S. catalog-bulletin describing many different types 


and applications of our Fractional Horsepower Gears. 


Specialties, 


+ Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 


ILLINOIS 
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Improved Barco Rotary Swivel Joints 


FOR MINIMUM FRICTION 


FRICTION-FREE PERFORMANCE WITH LOWER 
TURNING TORQUE. This compact, lightweight, 


low cost joint is especially efficient at high and 
low temperatures and pressures, It handles alter- 
nating steam and cold water without leakage. 
It is much more compact for the same capacity 
and has performed successfully on continuous 
rotation applications up to 30 RPM. This new, 
low torque joint will greatly reduce power costs 
and worker fatigue. It is practically mainte- 
nance free. 


BARCO 


FREE ENTERPRISE—THE CORNERSTONE OF AMERICAN PROSPERITY 


WIDE TEMPERATURE AND PRESSURE RANGES. 
The new Barco Rotary Swivel Joints withstand 
these extreme ranges with complete safety, no 
chance of bursting. Angular motion compen- 
sates for misalignment and there is no restricted 


internal diameter as in flexible hose. 


Install these remarkable joints now. Our engi- 
neers will gladly discuss your problems. Sizes 
4 ” 1 
plete information about pressures, temperatures, 
fluids or gases, and any other special conditions. 


” 


34°, 1%. When ordering, give com- 


with rotary motion and 
responsive movement 


through every angle. 


BARCO MANUFACTURING COMPANY, 


1807! Winnemac Avenue, Chicago 40, Illinois « 
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“MOVE IN 


In Canada: THE HOLDEN CO., LTD., MONTREAL, CANADA 


DIRECTION” 
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LINE-O-POWER STRAIGHT LINE 
DRIVES — Newly developed, modern 
design, compact and highly efficient, 
these drives incorporate Duti-Rated 
High Hardness Helical Gears. Available 
in a wide range of ratios and sizes 
in double and triple reduction. ideal 


for use on original equipment. Write 
for Bulletin LPA. 


MAXI-POWER ENCL 
GEAR ORIVES 


for Bulletin MPA, 


Foote Bros. offers industry a com- 
plete line of drives to meet any 
power transmission need. All of 
these drives have been newly en- 
gineered to assure maximum com- 
pactness, long life, high efficiency. 

Modern developments in gear 
generating make possible the ad- 
vanced type of gearing found in 
Foote Bros. drives, and this im- 
proved gearing assures longer wear 
life. Whatever your needs in power 
transmission, call Foote Bros. You 
will find a Foote Bros. representa- 
tive near you. 


MECHANICAL ENGINEERING 


FOOTE BROS.-LOUIS-ALLIS GEAR- 
MOTORS—New compactness, in- 
creased efficiency. Cast housings, 
streamlined inside and out, Duti-Rated 
Gears have file hard tooth surfaces 
tough, cores, essuring long 
life, and maximum load capacity. 
Single, double, and triple reductions. 
Wide selection of motors. Bulletin GMA. 


HYPOWER ENCLOSED WORM 
GEAR DRIVES — Smoller, lighter in 
weight, deliver _ horsepower at lower 
cost. I pacity is due 
to a high velocity stream of oir pass- 
ing through an air channel cylinder 
immersed in the oil reservoir. Wide 
range of sizes, ratios. Horizontal, ver- 
tical and Hytop. Write for Bulletin HPA, 


DUTI-RATED GEARS (STANDARD. 
IZED) —Can be selected for load, 
; 1, and life expectancy from 
rating tobles os easily as you select 
antifriction bearings. Savings of 10% 


50% i 
| neineering 


200 hp. in a 
center distances. Write for Bulletin DRA 


gelehiS BROS. GEAR AND MACHINE CORPORATION 
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drives in a wide range of sizes, ratios, ; 
end types — horizontal, vertical, 
Hytop (long, unsupported vertical shoft 
extensions), Precision generated worm 
| 
Bulletin HGA. | 
steel 
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Jown through the years 
with a K&XE Slide Rule 


Although K&E Slide Rules are the oldest slide rules 
made in America, there are no whiskers on °em—except 
cat's whiskers (1 mean, symbolizing precision). 

If you are an old engineer, you probably regard your 
K&E Slide Rule as a priceless Stradivarius. You are 
probably figuring on passing it down to your grand- 
children. 

If you are a beginner, the sooner you attach your- 
self to an immortal K&E rule, the better. 

K&E Slide Rules have become accepted symbols of 
the engineering profession. If a photographer, illus- 
trator or cartoonist wants to indicate that his hero is a 
top-flight engineer, he puts a K&E Slide Rule in his 
hand or in the immediate environment. 
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Ask anybody what he knows about Keuffel & Esser, 
and he first starts rhapsodizing about slide rules. Slide 
rules and K&E are synonymous. 

And they’re both almost as long lasting as the 
pyramids! 

Keuffel & Esser have been around since 1867 and 
they completed their first batch of slide rules in 1891. 

It is not uncommon to hear of a K&E rule which has 
been in service for over 50 years. 

I used to think a slide rule was a slide rule—just as 
a yard stick is a yard stick—but there is a sensational 
variety of ‘em in the K&E line—from the simple Mann- 
heim to the more complicated brethren, such as the 
Log Log Duplex Trig and Decitrig and the Log Log 
Duplex Vector*. 

Also, there are several sizes from the handy pocket 
rules, to the more common 10-inch, up to the 20-inch 
longfellows. 

There’s no point to hitching up for life with a “second 
best” slide rule when you can play a Keuffel & Esser. 
* Trade Marks ® 
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This K2E FIELD 
BOOK is No Sissy! 
Aff 


Ok 


BOOKS 


K&E Engineers’ Field Books are built to take a beat- 
ing. They are constructed to withstand rain, snow and 
perspiration—and a rough life in a man’s hip or side 
pocket—and back-breaking acrobatics in everyday life. 

You can fold one of ’°em backwards, cover to cover, 
for easier writing, and nothing will crack. The sections 
are stitched with rustproof wire to the tough canvas 
backbone. 

The paper is either 100% or 50% clean white rag 
stock with a waterproofed surface. Both are very strong, 
give you an excellent writing surface and will not turn 
yellow or brittle with time. These books are usually 
referred to over and over again for many years. The 
rulings are printed in waterproof ink which will not 
blur with moisture. Yes, a K&E Field Book is made to 
be an engineer’s pal in his rigorous outdoor life. 
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You lucky engineers— 
with K&E ruling pens! 


In my business as a cartoonist, all I have to play 
with is a 5-cent stub pen. But you engineers can enjoy 
a fine, precise, beautiful little surgical instrument 
when you have nothing more to draw than a straight 

or curved line. 

I could drool several paragraphs over a 
K&E PARAGON*® WYTETIP “R” RUL- 
ING PEN. But space limits me to a few of 
the things that make it unique. It has points 
of high-speed steel butt-welded to blades of 
stainless steel. This makes it a real metal- 
lurgical masterpiece ! 

The high-speed steel points will wear 
almost indefinitely—which means that the 
WYTETIP “R” practically never needs 
resharpening. The poe, 
stainless steel 
blades defy cor- 
rosion and give 
the pen eternal 

spring and resistance. 

You can tell it on any 
drafting table by its smart 
black handle and distinc- 
tive white tip. *Trade Mack @ 
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There "5 no ceiling on progress 
. . through cooperation 


; The aviation industry has a habit of making realities out of improbabilities. 
Each year sees further advances in speed . . . in safety . . . in operating effi- 
ciency. And each advance puts a new tax on every functioning part. Bear- 
ing tolerances, for instance, must be measured in millionths of inches... 
and ball and roller bearings must stand up under the super temperatures 
associated with super speeds. &{U°\, through cooperative progress with 
the aviation industry, has developed ball and roller bearings that meet the 
requirements of every forward step . . . will continue, under rigid controls, 
to produce bearings that are right for the most rigorous service. SUS 
Industries, Inc., Philadelphia 32, Pa. 7046 


BALL ano ROLLER BEARINGS 


1S PREFERRED 
BY ALL INDUSTRY 


Pioneers of the Deep Groove Ball Bearing— Spherical Roller Bearing—Self-Aligning Ball Bearing 
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SELL MORE — tre quality of your product is reflected by the com- 
bined qualities of all the components making up your product. A skimping here 
and there lessens the costs, but often proves a costly lesson. It takes many satis- 
fied customers to make up for the loss of one dissatisfied customer. To sell more 
you must gain satisfied customers. 


SAVE MORE —many manufacturers have discovered 
the economy of using Wolverine tube as a basis for fabricating their 
tubular parts. 

Wolverine tube can be made to assume many shapes—coils, spirals, 
coils within coils, odd bends, special end forms—and can be designed 
and produced for you with full appreciation of your requirements. 


STRIV E F @] R — lower break-even points—for lower costs in construc- 
tion and assembly—for better products with longer life-—for sharper reductions 
in maintenance and replacement costs. 


SEND FOR-. copy of the brochure “Wolverine Fabricated 
Tube Parts.” It shows how non-ferrous tube has been formed in various ways to 

, meet our customers’ needs. It may suggest a better way of handling a component 
of your product. Ask for a copy on your stationery. me Union Tobe London, Ont 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
CORPORATED 
MANUFACTURERS "OF SEAMLESS, NON-FERROUS TUBING 


1437 CENTRAL AVENUE ° DETROIT 9, MICHIGAN 


TROIT AND DECATUR 
Sale \Offices. Principal Cities 
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This Carrier Absorption Refrigerating Machine 
uses heat to make cold. It is safe, compact and 
completely automa ic. It has no moving parts. 


Carrier Machine produces one ton of refrigeration with 
less than 20 pounds of steam per hour 


oe you use cheap, chilled water (down to 36 de- 


trees F.) in your refrigeration system? Lf the answer is 
ae maybe you can save two-thirds of your operating 
@osts. Because the Carrier Absorption Refrigerating 
Machine uses low-cost steam, it can make substan- 
tial savings over systems using relatively higher cost 


@lectricity. 


Who can use.the Carrier 
Absorption Refrigerating Machine 


Any factary or building that uses steam for heating 
in the winter and has a steam plant that is relatively idle 
in the summer. Any place where waste steam is avail- 
able or additional steam can be generated at low cost. 
Any manufacturing that can use natural gas to produce 
steam economically, The Carrier Absorption Refrig- 
erating Machine is an alternative to refrigerating equip- 


ment operated by electric power. 


Installation economies lower first cost 


The Carrier Absorption Refrigerating Machine 
takes up a minimum of space. (The 115-ton capacity 
model is approximately 9 feet high, 5 feet wide, and 
12 feet long.) Expensive foundations are unnecessary. 
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It is so light in weight (net operating weight 5 tons) 
that it may be located on a roof, mezzanine, or upper 
floor. There are no moving parts. no vibration. 


Operating economies lower owning cost 


The Carrier Absorption Refrigerating Machine uses 
either high or low pressure steam. It uses less than 20 
pounds of steam per hour per ton of refrigeration. It 
automatically adjusts itself to partial loads down to 
15% of total capacity — without losing efficiency. Be- 
cause there are no moving parts (other than a small 
centrifugal pump! and because the absorbent cannot 
be lost by evaporation, maintenance costs are excep- 


tionally low. 


Wide range of sizes available 


For air conditioning, the Carrier Absorption Re- 
frigerating Machine chills water to 50 degrees F. or 
below. For refrigeration, the machine will chill water 
to 36 degrees F. It is available in individual capacities 
of 115, 150, 200, 270 and 350 tons, It is suited to multi- 
unit installations in any combination. We suggest that 
you write for the booklet. “Cooling with Heat.” Carrier 


Corporation, Syracuse 1, New York. 
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Carrier ) AIR CONDITIONING - REFRIGERATION - INDUSTRIAL HEATING 


LOEWY ROLLING | MILL DIVISION 
HYDROPRESS - INC - 


MILLS AND ROLLING MILL E EQUIPMENT 
572-574 VE GENERAL ELECTRIC star N Ww YORK 22 


“SAN, FRANCISCO SEATTIE: ASHMIGTON: pc 
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What’s worth metering 
is worth metering right! 


+ «+ and Foxboro offers the right 
meter for any metering problem. 
See the varied types below. 


light weight & low 
cost for indicators 


& portable re- 


corders. 


for differential ranges 
as low as 1” es- 
pecially for low pres- 
sure gas and air 


Unequalled quality 
meter for general in- 
dustrial service 


longest float travel, 
greotest power, high-- 
est accuracy meter ever 
built 


leakproof meas 
urement at really 
high pressures 
without compro- 


service mise in accuracy 


a flow meter type for every need 


From its complete line of flow meters, Foxboro can offer the 
best type — in the proper range and static pressure rating — 
for virtually any metering problem. They are available as 
indicators, recorders, controllers, and transmitters . . . known 
throughout industry for their accuracy, dependability, and 
economy. 

The widest selection of flow instruments is only one of 
many factors responsible for Foxboro’s acknowledged lead- 
ership in flow metering. See how this factor-—together with 
many superior, exclusive design features -—give you the 
most value for your money in flow metering. Write for Bulletin 
351-2. The Foxboro Company, 182 .Neponset Ave., Foxboro, 
Mass., U. S. A. 


Specifications of Foxboro 
Meter Types Illustrated 


MATERIAL | MAX. W.P. 
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NEW IMO PUMP 
LOWER COST THAN EVER BEFORE! 


ONLY AN IMO GIVES YOU THESE ADVANTAGES 


RELIABILITY — only three moving parts — no gears, vanes, 
pistons. Nothing to get out of order or adjust. The 
mechanical packing seals never require atiention. 


QUIETNESS — no noise, no vibration. 
FREEDOM FROM PULSATION — continuous, axial flow. 


HIGH SPEED OPERATION — for direct connection to motors, 
turbines, and machines. Also can be driven by belt 
or chain. 


LOWER COST THAN EVER BEFORE 


The new IMO A313A possesses all the unique advantages 
of the IMO pumping principle — it is built to the highest 
quality standards but it is designed especially to permit low 
cost, standardized quantity production. 


The IMO A313A can be used for delivering up to 80 
gpm against pressures to 150 psi, as required for lubrica- 
tion service, oil transfer, low pressure, hydraulic systems, 
and general pumping of oil and viscous fluids. 


Send for Catalog 1-159-A, 


DE LAVAL IMO-DE LAVAL PRODUCTS DIVISION 
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DE LAVAL STEAM TURBINE CO. «* TRENTON 2, N. J. 


1-159 
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First we moke sure of hot, 
dry steam at the inlet. 


GET YOUR 
TEAM 


control is indicated, Serco 
can choose from a wide 
range of self-operated, 
pilot or electric controls 
to do the job at minimum 


cost. 


WITH SARCO 


Operating a steam process with maximum efficiency is more than 
buying a few steam traps and air vents—it is more than haphazardly 
applying a few temperature controls. 

If it means dollars to you in increased production, improved quality 
and fewer rejects—it will pay you to let the Sarco man near you 
make a survey of your needs. 

He will come up with definite, practical suggestions of how you can 
do a better job and save steam besides. Write today—there is no 
obligation. 


Then we select the 
best of four dis- 
tinct types of 
steam traps to re- 
move all conden- 
sate without 
steam waste. 


The new Sarco draining and venting 
system for dry cans will save at least 
20% warm-up time. 307 


SARCO COMPANY, INC. 


Represented in Principal Cities 
Empire State Building, New York 1, N. Y. 


SAV E Ss ‘ST E AM i SARCO CANADA, LTD., TORONTO 5, ONTARIO 
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Accuracy 


* Dimensior 
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An HONORARY pEGREE Conferred on lg 
MIP esi 
| WELDING ELBOWS 
err 
7 
id 
4 ft 
ASA midwest Snort midwest 
a Pipe welders who know midwest Welding Elbows welders- \e meons that they don't hove to waste : 
have conferred upon them on honorary degree time lining up inaccurate fittings: means that 
ynique in piping wp, A.” for ugimensione! they don't have to spend time and weld metal in 
. compensating for bad And it means thot they 
This degree wos earned for midwest Elbows can produce better, cleaner, stronger’ welds with 
4 by their unique process of manufacture: In this less trouble. 
process develope? by midwest! the elbow is “p, A” soves money for you when it saves 
| frst made slightly oversize: after welding it and trouble for welders Use Midwest a 
reheated to forging temperature and brought to “p, A” Elbows your next jod- Call your 
fnal size compression This relieves there is conveniently = 
forming ond welding gress assures true neor YOu: 
ond accurate ius, included rongents: orrices: 149 $0. SECOND 4, M0. 
The elbows are beveled OF speciol machines Offices: New Church @ Chicos? 
| which cut both ends Monroe St: Los Angeles 590 Anderson St 
i 
— 
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OF A SERIES DEMONSTRATING APPLIED LUKENOMICS 


New Design 
Condenser Gives 
Turbine a Lift 


PROJECT: 70 expand station facilities by 7500-KW and 
economically improve the efficiency of the new 
turbo-generator unit. Brackish tide water containing salt 
concentrations as high as 2000 parts per million used as condenser coolant. 


DESIGN: New, higher vacuum condenser with tube sheets of Lukens Monel-Clad 
Steel welded into the shel! with the shell extended at both ends to form the 
water boxes. Monel inner surfaces for corrosion-resistance; low-cost stee/ 
backing for operating strength. Tubes sealed by roller expanding at both 
ends with no expansion joint used in shell. Atmosphere relief valve within 

i 2 condenser shell to save external space and additional supports normally 

required. Welded plate design to save weight and permit condenser to hang 
unsupported on turbine exhaust housing. ‘ 


END RESULT: Expanded capacity achieved over 10-year period with economy and 
minimum maintenance. Condenser still gives better than 29" Hg vacuum, 
despite 122 back-offs due to load conditions. 


Here is another excellent example of how the coordinated ingenuity of 
designer, engineer, fabricator and materials supplier not only solved a 
problem, but did it in a way that meant low first cost plus economical, 
maintenance-free operation. These benefits are the results of applied 
Lukenomics. For Lukenomics combines the experience of equipment 
designers and builders with Lukens’ knowledge of materials and their 
application, gained over 140 years as the world’s leading producer of 
specialty steel plates, heads and steel plate shapes. 


~~. 


It's sourfd judgment to put Lukenomics to work on your equipment problems. 
There are progressive fabricators who can do this for you. Get in touch 
with them, or write our Manager of Marketing Service, stating your 
problem. Lukens Steel Company, 402 Lukens Building, 

Coatesville, Pennsylvania. 


The above d was designed and fabricated by 
The Lummus Company for a power company located on 
the Atlantic seaboard. Lukens Monel-Clad Steel was 
used because it gave solid corrosion-resistant metal 
protection with clad steel economy. 


BETTER PRODUCTS FOR BETTER EQUIPMENT 
LUKENS STEEL COMPANY 
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PHILADELPHIA ELECTRIC CO. uses hundreds of 
LimiTorque VALVE OPERATORS in 5 stations 


Southwark . . . Waterside . . . Schuylkill . . . Richmond . . . Barbadoes . . . in all these 
5 central outhins of the Philadelphia Electric Co., LimiTorque Controls have been 
installed for the operation of valves of various types and sizes. 


LimiTorque Remote Control enables one man to merely ‘‘push buttons” and actually 
see on a panelboard whether the valves are open or closed. Then too, there is the 
important safety factor afforded by LimiTorque Remote Control, because men do 
not have to go to high, low, dangerous or inaccessible locations to open and close 
valves. Further, LimiTorque prevents damage to seots, discs, stems, etc., because it 
“automatically” shuts-off the power, should an obstruction in closing occur. 


LimiTorques are available for different requirements on all types of valves (globe, 
gate, butterfly, plug, etc.) —-and may be supplied for actuation by any power source, 
such as electricity, steam, water, gas, oil or air. Your valve manufacturer can 
supply them. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK ¢ PITTSBURGH « CHICAGO « HOUSTON 
IN CANADA: WILLIAM AND 3. G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers — 
LimiTorque Valve Controls 
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you can SURE.. ie its 
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Check these GEARTURBINE PLUS FEATURES 


SOLID COUPLING of turbine shaft to pinion shaft. Makes it easy to 
align pinion bearings with turbine bearing. 


SINGLE-HELICAL GEARING, Endwise movement of one shaft will not 
affect axial location of the other. Running clearances are maintained. 


INTERNAL OIL PASSAGES avert accidental damage, improve appearance. 


FORCED CIRCULATION OF FILTERED Off assures thorough lubrication 
of gears and bearings. 


3-POINT SUPPORT for maximum ease in leveling and aligning. 


UNIQUE OIL RESERVOIR forms sturdy base for unit-—simplifies mount- 
ing and installation. 
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These “standardized” drives cost less to buy, less 
to install and operate. They wrap up—in a single, 
compact “package”—a rugged speed-reduction 
unit solidly coupled to a Type E turbine. Initial 
cost is substantially less than turbines with 
separate speed reducers. 

It's a winning combination that brings the 
efficiency of high-speed, single-stage turbines to 
slower speed equipment such as fans, pumps, 
compressors and generators .. . at substantial 
savings. 

Standardization results in savings in manufac- 
turing costs, avoids costly specials, saves space, 
assures perfect factory alignment of turbine and 
reduction gearing. Yet, you get maximum flexi- 
bility. Any combination of three turbine wheel 
sizes, three gears and three types of governor can 


SEE THE NEW 


Gea 


Ask your Westinghouse representative for a showing in your office. 


FEL 


rturbines 


NEW GEARTURBINE 


cuts initial costs 


be used, according to your needs. Many turbine 
parts are interchangeable between wheel sizes. 
Liberal use of corrosion-resistant materials in- 
sures long, trouble-free operation. Maintenance 
is almost negligible. 

Westinghouse Gearturbines are especially ap- 
plicable for ratings up to 500 hpand output speeds 
commonly found in single-ended applications. 

For your steam drives that require speed reduc- 
tion, get these cost-saving 
benefits. Call your nearby 
Westinghouse representative 
for data and application help, 
or write for Booklet B-4346. 
Westinghouse Electric 
Corp., P. O. Box 868, 
Pittsburgh 30, Pa. J-$0507 


E TURBINE MOVIE 


Takes only 10 minutes. 
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VALVES 
@ PIPE FITTINGS 


j 


Walworth 
Lubricated Plug Valve 


Walworth 
500 Brinell"’ Bronze Globe Valve 


— 


Walworth 
Steel Gate Valve 


lron Body Gate Valve 


Walworth manufactures a complete line of valves and pipe fittings: 


all made to the highest standards of quality, both as to dimensional 


performance, Walworth products reflect more than a century of 
experience in the manufacture of quality valves and fittings. 
Your Walworth distributor will give you full information on the 


complete line of Walworth steel, iron, and bronze, and special alloy 


Walworth 


tron Body Saddle Gate Valve valves and pipe fittings; also Walworth Lubricated Plug Valves, and 


Walseal* valves, fittings and flanges. Ask for this information today. 


*Patented—Reg. U. S. Pat. Off. 


WALWORTH 


valves and fittings 
60 EAST 42nd STREET, NEW YORK 17, N. ¥. 


Cast Stee! Flanged Fittings 


! 
accuracy and metallurgical properties. In design, construction, and 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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Installation Techniques are “Pay-off”... 


ith modern operating temperatures ranging as 

high as 1050°F. and pressures climbing up- 
wards of 2,000 psig., welding and concurrent heat 
treating of alloy power piping during installation 
pose critical problems for field crews. 

For example, the weld shown in the illustration 
required a heat treating cycle of over 15 hours. 
During this time Kellogg crews, using special 
induction heating equipment, raised the temper- 
ature of the weld area at a predetermined con- 
trolled rate over a period of some four hours. 
Upon reaching the proper pre-heat temperature, 
welding was started as shown in the picture. 


As the weld was made the temperature was 
naturally held at a uniform level. Upon comple- 
tion, the weld was stress-relieved at a predeter- 
mined elevated temperature for over two hours 
and then allowed to cool at a controlled rate for 
four hours to complete the cycle. 

Over the years such special techniques in con- 
nection with welding alloy piping have been 
developed by Kellogg engineers, who have been 
entrusted with such recent innovations in power 
piping as the first HT-HP stainless steel installa- 
tion and the fabrication of piping for the original 
1050° F. station. 

The experience of these well-trained field in- 
stallation crews is one “plus value” obtained when 
power piping by M. W. Kellogg is specified. 


Ilustraced—Inspector checks laying of first bead. 


Special studies of unusual 
problems such as graphitiza- 
tion to assure long life and 
low maintenance. 


rately analyzing stresses in pip- 
ing and providing unique 
data for critical installations. 


Metallergical research by 
recognized specialists who 
have made major contribu- 
tions in this field. 


Complete facities for the fab- 


ricanion of steel prodacts from 
simple forgings to specially 
cast bi-metallic devices. 


MEeEcHANICAL ENGINEERING 


M. W. Kellogg Company, Inc. (A Subsidiary of Pullman 
and 


Top welding performance in 

shops and in the held by weld- 

ers accustomed to working 
er X-Ray 


| 


Quality control, devised by 


metallurgical experts, embrac- 
ing forming, heat treating and 
non-destructive testing 


in New You Angeles, Tulsa, Houston, Toronto, 
arts 
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RIC*>WIL GIVES YOU 


3-WAY EFFICIENCY 


THE RIC-WIL COMPANY - CLEVELAND, 0. 


OVERHEAD UNDERGROUND 


FOR FORTY YEARS THE GREATEST NAME IN INSULATED PIPING SYSTEMS 
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+ IN FAST INSTALLATION 
see IN PEAK PERFORMANCE 
sured in Ric-wil, systems by the fine material and 
Rie-wil, provides all tors that insure (1) sorkmanship used in producing Ric-wil, products. 
the right protection and skilled epaftsmin. build into 
Ric-wiL maintains a competent Piping opera | 
contractors in the planning of insulated piping = ¢// the features necessary to maximum protection, — | 
systems and preparation of e, time-saving ulation, and high iciency o tion 
installation drawings, ground or overhead insulated piping systems, 
Rie-wiL prefabricated straight sections and com- Ric-wil. representatwe nearest you will be 
installation by eliminating the many inefficiencies fo your problem. If you 


Improved Surface Qualities 
For Many Parts and Tools 


A new member of the familiar Homo family, the 
Steam Homo is specifically designed for steam atmos- 
phere heat treatment between 750F and 1150F. Typical 
of the specialized applications of this method are the 
treatment of — 


e powdered iron parts . . . for greater hardness, 
resistance to wear and corrosion 


e twist drills and other tools . . . for longer life 
when cutting hard stock 


copper alloy parts . . . for easier cleaning before 
plating 
cast iron parts .. . for improved wear resistance 


steel parts . . . for faster, smoother machining 
and grinding characteristics 


The Steam Homo Method combines four outstanding 
advantages: 
(1) Steam atmosphere— for scale-free, blue-oxide finish. 


(2) Homo forced-convection circulation — for rapid, 
uniform heat treatment. 


Used with or without steam, interchangeably, Steam 

Homo is adaptable for straight tempering at all usual 

temperatures, as well as for steam treatment. Driven 

by a powerful fan, hot steam swirls through the load, 

heats every piece rapidly and uniformly. Steam from 

@ process line or small generating unit is fed through 
pipe in bottom of furnace. 


(3) Accurate Duration-Adjusting Type of Micromax 
Electric Control, fully proportioning—-holds work at 
precise temperature. 


(4) Micromax Record shows furnace cycles. 


Compact and simple to operate, the Steam Homo 
Furnace handles big loads of small parts quickly and 
efficiently. It is so clean and quiet that it can even be 
installed right on the production line. It is a complete, 
integrated assembly of furnace and control instruments 
. .. engineered to operate effectively together. 

Our Cat. T-625 Sec. 1 will be sent on request, or, if you 
have a specific application, an L&N engineer will call. 


A typical installation, showing milling cutters being loaded Write to Leeds & Northrup Co., 4963 Stenton Ave., 
into furnace. Furnace Control panel is at right. Philadelphia 44, Penna. 


MEASURING INSTRUMENTS - TELEMETERS - AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 


LEEDS & NORTHRUP CO. 
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Now you con get Edward pressure-seal bon- 
net valves in gote, globe or angle patterns 
for stop, check or non-return service. New 
features for lower and lower pressure drop 
hove been built in— ond proved. On no other 
valve series is there more proven flow doto. 


EDWARD PATENTED 
EVALTHRUST YOKE BUSHING 


valve, far left, note new enclosed dash-pot 
disk, Edword Equolizer for high disk lift ond 
fres flow possage. The whole series is reg- 
viorty built in chrome-moly steels for stability 
at high temperatures. 


GATE VALVE THAT STAYS TIGHT 


Welded-in Steilited swats, welded-in guide ribs 
to eliminate wedge drag on seating faces, ball 


WANT MORE DATA? specie 
bulletins are now available on most of 
these designs. A few are so new thot 
full catelog dota isn't ready yet, but we 
con wpply dimensional drawings Ask 
your necrest Edward representative, or 
write direct to Edweord Valves, inc. 
Eost Chicago, indians. 


WEW PRESSURE SEAL BONNET VALVES. . NEW FORGED STEEL GLOBE VALVES..NEW IMPACTOR HANDWHEELS.. | 
SELF-SEALING BONNET JOINTS, 30% MORE FLOW 
end impactor hondwhee! for easiest closing 
in cramped locations is standard on stop ond 
‘ non-return series So is clowre indicator. | 
4 ON CHECK VALVE, tt, ond non-retven 
2 | 
; 
down to 4 or 5 in. sizes— 
| 
J ore —not | 

edded cost extras—in the hd 

| 


WHOLE NEW GROUP 
Edward Steel Valve Designs 


. NEW GAGE VALVES. . NEW WELDED BONNET UNIVALVES..NEW BLOW-OFF VALVES...NEW GATE VALVES 


FINE REGULATION ON 


the redesigned Edword Fig. 152 valve gives 


ALL-PURPOSE SMALL 


GLOBE VALVE Here's o new O. S. & Y., 
union bonnet, bolted gland forged steel globe 
valve for a multitude of sarvices. Packing od- 
justment or greatly simplified. 
Rated 800 Ib, 750 F. 


BLOW-OFF FLEXIBILITY 4 new series of 
309 Ib O. S. & Y. blow-off vaives with all the 
design features of high pressure valves. Install 
them in any position for greotest piping flexibility. 


NEW, EASIER CLOSING tow tne Edword im- 
pactor handwheel, modernized and improved, is aveil- 
A de able on many small vaives as well as large. Easy-to- 
Univelves hove been modMied =f / grip cross bor delivers 2.8 times the closing load of 
‘ ordinary handwheels. No wrenches or extension bors 
needed. 


NEW WELDED-BONNET UNIVALVE 


Already lowest in pressure drop 


service ond up to 2500 Ib pres- 
sure, here is the valve 


4 
| 
7 Boiler blow -down iastalla- 
then, 1500 tb 1000 F with 
vet streightway blew-of 
GAGE LINES ‘er ond meter service, Rae cot 
; easy tocpes end close with 
close flow regulation with small seat port and cow imposter 
longer seat-stem contact area. New form fitting 
T-Handle. Rated 4000 ib W.O.G. Also in 
12% Cr. ond 18-8 stainless steels, a 
a 
- 
| 
bulence. For top temperoture 
thet offers the most. 
| = Awond 
A 7 SUBSIDIARY OF ROCKWELL maNUFACTURING CO. EAST CHICAGO, INDIANA 


THE 
IOWA 


of MUSCATINE, 


Knows the value of 


MUNICIPAL ELECTRIC PLANT 


Republic automatic boiler control and instrument panels at Muscatine Municipal Electric Plant 
? 


@ In 1941 the Municipal Electric 
s ant at Muscatine, Iowa, installed a modern 100,000 
lb. per hr. steam generator. In 1948 a second boiler 
rated at 160,000 lb. per hr., 650 psi. was added. 


In any steam electric generating plant, electric 
power rates and steam costs go hand-in-hand. Low 
steam cost however, is not the result of efficient 
boiler design alone. To realize all the operating advan- 
tages of these modern boilers, each was equipped with 
a Republic automatic combustion and feed water 
control system at the time of installation. 


The installation of Republic automatic controls on 
your boiler or (boilers) will enable you to:— 


SAVE FUEL by automatically maintaining highest 
combustion efficiency. 


INCREASE STEAM OUTPUT by operating the boilers 
at test efficiency 24 hours a day, 7 days a week. 


CONSERVE MANPOWER by automatically performing 


the many routine repetitive adjustments. 


REDUCE OUTAGES by maintaining uniform operating 
conditions. 


Find out about Republic control systems. One of our 
engineers will be glad to consult with you at any time. 
Write us today. 


REPUBLIC FLOW METERS CO. 220 oiverser rarkwar cnicaco 47, 
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STATION 


DUKE POWER COMPANY 


9 HE C-E Unit illustrated here, one of two dupli- 
cates, is mow under construction at the Lee 


Station of the Duke Power Company at Pelzer, - 
South Carolina. 
Each of these units is designed to serve a 90,000/ 
100,000 kw turbine generator operating at an 


initial steam pressure of 1250 psi at 950 F, re- alt : | ot e 
heated to 950 F. 

The units are of the radiant type with a reheater pirates . 
section located between the primary and secondary 
superheater surface. A finned tube economizer is : i! 


located below the rear superheater section, and 
regenerative air heaters follow the economizer 


surface. 
The furnaces are fully water cooled, using 
closely spaced plain tubes throughout. They are of 
the basket-bottom type, discharging to sluicing 
ash hoppers. 

Pulverized coal firing is employed, using bow] 
mills and tilting, tangential burners. B-412 


COMBUSTION ENGINEERING— 
SUPERHEATER, INC. 


200 Madison Avenue * New York 16, N. Y. 
ALL TYPES OF BOILERS, FURNACES, PULVERIZED FUEL SYSicMS AND STOKERS; ALSO SUPERHEATERS, ECONOMIZERS AND AIR HEATERS 
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ERE is one of the ten basic types of 
Hyatt Hy-Load Cylindrical Roller 
Bearings, the “B-UL”. It provides not 
only the high load capacity and long life 
of a cylindrical roller bearing but shaft 
location as well. It may be used on any 
application where two bearings are 
mounted opposed to locate shafts or gears 
in both directions. 

The “B-UL” application illustrated is 
just one of the many ways in which the 


Hyatt Hy-Load Series Bearings can be 
used. Each of the ten different types of 
Hy-Loads have their special purposes and 
applications. Full information about all 
ten types of Hyatt Hy-Loads is in our 
catalog 547...a complete engineering 
guide to radial bearing selection and use. 
Write now for your copy. Hyatt Bearings 
Division, General Motors Corporation, 
Harrison, New Jersey. 


Lill 


{it 
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 HYATT ROLLER BEARINGS | 


The two 75 H.P. Terry Turbines 
shown above (in the plant of a 
leading refiner) employ the Terry 
Solid Wheel Rotor. The wheel is 
made from a single steel forging 
and the buckets are milled directly 
into the wheel. — All as shown in 
the illustration at the left. 


The buckets are protected by 
rims at the sides of the wheel. 
These rims would take without 


THE ROTORS OF THESE 75 H. P. TERRY TURBINES 
ARE DOUBLE RIM PROTECTED 


damage any rubbing that might 
occur if the clearance became 
reduced. 

With this construction it is im- 
possible for the blades to foul and 
frequent inspections of the thrust 
bearing are not required to obtain 
safe and dependable operation. 

This feature and many others of 
the Terry Wheel Turbine are fully 
discussed in our Bulletin S-116. 


THE TERRY STEAM 


TURBINE COMPANY > 


TERRY SQUARE, HARTFORD,CONN. 
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How to 
catch fish 
when they're 
not biting 


Monel® “R”® Monel Monel «“KR’® Monel 


Duranickel® Permanickel® 


“Task Metals” for Industry 


New World's Record! Nelson 
Higgins of Pullman, Wash., beat 
the previous world record by 
nearly three pounds when he 
caught this 32-pound Dolly Var- 
den at Lake Pend Oreille, Idaho, 


on Monel line. 


Fishermen used to have a devil of a time hooking fish like 
this in hot weather. 


Trouble was that big fish like to stay way down on the 
cool lake bottom. Ordinary trolling line just wouldn’t 


go down there 


All sorts of gadgets were tried. Trick sinkers and 
attachments were devised to get the hook down where the 
fish could grab it. The lines themselves were coated with 
heavy substances to make them sink. 


Finally, meral lines were given a trial. They went down all 


right. But other difficulties came up 


They were too heavy. Too thick, too awkward altogether. 
To be flexible enough for casy handling, the wire line had 
to be light and fine. To be fine, the metal had to be very strong. 


The metal also had to be rustless .. . corrosion-resisting .. . 
and tough to stand the twisting, diving, leaping yanks of 
a fighting fish 
Then the news came down from the “big muskie” lakes of 
Canada about the discovery of a line that revolutionized 
deep trolling: MONEL Line 


Today, wherever you see fresh water and salt water 
fishermen trolling for the big ones ‘way down deep, you find 
them using Monel lines ... and catching the biggest fish of 
all in the hot summer months when fishing used to be “dead.” 


Perhaps like the manutacturers of trolling line. your problem is 
ne of ware. If is, send for the new folder’ Wirt Has YOu 
SNARLED.” Contains helpful information on the properties of 
Monel. Nickel and Inconel® wire. And if you're interested in 
ishing. send for your free copy of our 44-page booklet, “How 
To CATCH Fish WHEN THry RE Not BITING 


INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 
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A 110-In-Diam Forging Ingot for a Generator Shaft Is Shown Being Stripped From the Mold 


This ingot weighs between 400,000 and $00,000 Ib with 25 per cent of its weight in the hot cop. For further details on this and other 
nteresting types of large forgings, read che article, ‘Heavy Commercial Forgings,’ by G. T. Jones, on pages 629-633 of this issue 
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Greek and Mathematics 


ROM time to time attention has been directed in 

this space to questions relating to the improvement 
of the quality of the presentation of papers at meetings 
and of manuscripts offered for publication. It is perhaps 
a vain hope that mention of these matters may have 
any marked effect on such improvement. Memories are 
short and details are annoying. Seldom does instruc- 
tion coincide with the opportunity to put it into effect 
before it has been forgotten. Nevertheless there is al- 
ways the possibility that some authors may read and 
some remember, and if even a few can be brought to 
understand some of the reasons why their proofs are 
not exactly as they think they should be, a small gain 
at least will have been made. 

The American Society of Mechanical Engineers has 
available for the use of authors a pamphlet ‘An ASME 
Paper’’ in which will be found a quantity of detailed 
instructions and advice about preparing manuscripts and 
presenting papers. If it were known that an author 
were about to write a paper, it would be a simple and 
helpful practice to send him a copy of this pamphlet 
Indeed, this isdone. But many papers are written before 
the program-making groups know the intention of the 
author and hence the pamphlet reaches him too late. 
In other cases he neglects to use it. However, frequent 
printing of instructions on the back cover page of the 
Journal of Applied Mechanics has borne fruit and justifies 
further attempts to reach authors of future technical 
papers. 

When a manuscript is sent to the printer to be put in 
type it bears an amazing number of instructions, par- 
ticularly if the text consists of anything more than 
straightforward sentences in English. Wherever mathe- 
matics is used or special characters appear, explicit 
instructions to the printer are necessary. For example: 
All Greek letters are marked for identification. Since 
authors, typists, and compositors are seldom Grecks 
and typewriters seldom contain Greek letters, which 
makes it necessary to put such characters into the manu- 
script by means of pen or pencil, careful marking of each 
Greek letter is desirable. Alphas become confused with 
lower-case English a’s, rhos with p's, and so on. An 
experienced style editor can usually figure out what is de- 
sired and so marks the manuscript, but some of the char- 
acters are so strangely formed that no one can be sure 
what was intended. If an author must use Greek letters, 
he should mark each one “Greek alpha”’ or ‘Greek rho,”’ 
for example. 

Nor are English letters beyond being mistaken 
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Lower-case c's are readily confused with capital letters. 
The numeral 1 and the letter | are made with the same 
character on most typewriters. Zeros and capital O's 
are the same on a typewriter but are different characters 
in printer's type. Much mathematics has to be hand- 
lettered in whole or in part in a manuscript. Careless- 
ness leads to confusion in respect to subscripts and super- 
scripts. Minus signs and dashes are not easy to dis- 
tinguish. The author knows what he wants, but will 
the printer? 

There is only one safe rule to avoid confusion: Mark 
everything of an unusual nature, even if it looks silly to 
do so. It will save the Society money and the author 
annoyance. 


Quotations 


MONG the hazards that education, particularly 
at the college level, faces continuously are two 
which are too frequently ignored. One is the danger 
that a narrow concept and pattern of a college training 
may predominate because the vocational objective over- 
shadows the broad educational objective. The other is 
the failure to realize that an educational process involves 
pupil as well as teacher; the teacher to instruct and in- 
spire, the pupil to receive, to digest, and to put to use as 
a member of society the knowledge and methods of 
increasing knowledge from which he himself has bene- 
fited. 

Some remarks relating to the foregoing aspects of 
education were recently made by L. K. Sillcox, honorary 
member ASME, to the Mechanical Engineering Advisory 
Council of Princeton University. Said Dr. Sillcox in the 
course of his remarks: 


“Those equal to a position of leadership must not only 
be educated but, what is more, they must be given the 
freedom and capacity to educate themselves. Suitable 
education is necessary, but in it the part played by the 
teacher is much greater than the part that the pupil 
must take at his own risk and his own initiative. It 
goes without saying that the education given must be 
in the fullest sense liberal and humane, not partisan or 
sectarian, for sects and parties are only a healthy growth 
when grafted on the stock of the common humanities. 
Anything else would not be education worthy of the 
name, but a conditioning for alien purposes and a deg- 
radation. At any rate (once the schooltime proper is 
outgrown) men cannot be kept under tutelage with the 
belief or pretext that their education is being continued, 
since in this way they will evidently never become edu- 
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cated at all. And, as we would avoid futile overdis- 
cipline by permitting boys to learn from the experience 
of their own mistakes, so must we believe also in the 
men whom we want to train as citizens to play a part 
in the engineering life of their country. These two 
stages of education, by the teacher and by life, serve not 
only to provide constantly new recruits for the engineer- 
ing class; they also provide the environment in which 
new ideas, bold designs, skillful measures, and wise 
provisions, born and matured in the minds and hearts of 
a few, may be received with less misunderstanding and 
opposition, and may find many minds ready to support 
them and to co-operate in their realization. 

“In any industrial organization men are more necessary 
than money or machines; therefore, the engineering 
school works upon the most important clement in com- 
mercial success. In many ways the job to be done is 
like a manufacturing process. The school secures its 
raw material from the preparatory schools in the form 
of young men with crude ideas of practical life, with 
little conception of the purpose of a technical education, 
and with a fair preparation in several lines of study. 
During four or five years it endeavors by means of sepa- 
rate and assembling processes to produce men who can 
‘do things.’ Thus the finished product of the technical 
school forms a most important part of the raw material 
of manufacture, science, construction, operation, and 
commerce. The difficulties encountered in technical 
education are not met in the delivery of certain courses. 
They result from the attempt so to co-ordinate these 
courses as to develop accuracy, quickness of perception, 
imagination, common sense, and individual qualities. 
Leading engineers who are employers of technical gradu- 
ates place greater value upon the priceless personal 
qualities of the young men than upon their ability to 
produce designs and deal in formulas. They expect the 
schools to turn out men of character as well as attain- 
ments 

“Not a little of the success of a school depends upon 
the quality of men who enter and upon the requirement of 
severe and continuous application. The results of train- 
ing depend very largely upon the personality of the scu- 
dent before he enters the institution. They are affected 
also by influences not directly resulting from study; for 
example, athletics and social activities. The direct 
mental effect of the studies is, therefore, not the only re- 
sult and possibly not the most important result of the 
training 

Pondering on these quotations and their significance, 
one is impressed with the value to the engineering pro- 
fession, to industry, and to the nation of the program of 
activities which the Engineers’ Council for Professional 
Development has undertaken. In its work with student 
selection and guidance it finds itself in a position to dis- 
cover and encourage those youths who have not only the 
mental but the personality qualifications to make them 
suitable recruits in engineering. In its work with the 
engineering schools it can exert powerful influences in 
setting up and maintaining standards of quality and per- 
formance in the field of formal engineering education 
And in its work with young engineers in training for 
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careers in the practice of engineering it can assist in 
the development of men of technical ability and broad 
interest in humane and civic matters who are essential to 
the welfare of modern society. It is generally admitted 
today that breadth and depth of education are essential 
to successful practice of engineering in its fullest measure 
of service to mankind. The processes of education, ini- 
tiated by the teacher and later supplemented by life 
itself, are also now considered to be two phases of a con- 
tinuous process, which, beginning in youth, continue to 
the end of life itself with men who are the greatest credit 
to the profession and who serve their fellows most 
abundantly. Through ECPD, engineers have developed a 
means by which this continuous process finds encourage- 
ment and nourishment. 


Power Show Attracts Engineers 


HE National Exposition of Power and Mechanical 

Engineering, more popularly known as the Power 
Show, will hold its nineteenth session in New York dur- 
ing the week of Nov. 27, 1950, running concurrently with 
the 1950 Annual Meeting of The American Society of 
Mechanical Engineers. Co-operation of ASME with 
the management of the Power Show should serve to 
stimulate interest and attendance and to draw closer 
together these two significant events. 

The Power Show originated as a separate exposition 
in December, 1922. Prior to that date what is now 
known as the Power Show was the annual! Fuel Economy 
Section of the Exposition of Chemical Industries. 
Through 1930, expositions were held annually. Since 
1930, they have been held every other year and have 
been devoted to exhibits of mechanical engineering for 
the production, control, distribution, and use of power. 
Equipment and instruments have been widely shown. 
Displays of equipment for special purposes in the ap- 
plication of power, such as that used in materials han- 
dling and packaging, and certain types of machine tools 
were later added 

At the 1948 Power Show there were 374 exhibits and 
the registered attendance (the Show is not open to un- 
restricted public attendance) was 43,467. A breakdown 
of the registration showed visitors from 1495 cities and 
towns in 47 states, and 128 cities in 34 foreign countries. 
Who visited this exposition? There were more than 
14,000 executives, more than 12,000 technical personnel, 
about 11,000 persons engaged in operation, and 4000 in 
construction. Dozens of industrial groups were repre- 
sented by these visitors, the largest groups (registration 
in excess of 1000 each) being building and construction; 
chemical equipment, plant design, and construc- 
tion; electrical dealers, wholesalers, installation, and 
manufacturers; consulting engineers; food and beverages, 
government departments; graphic arts; importers and 
exporters; instruments; iron and steel; mechanical 
handling and power transmission; power-plant equip- 
ment; and public utilities. The field of education was 
strongly represented by 1700 students and nearly 500 
professors and instructors. 
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MOTORS for 


APPLIANCE 


ADVANCE ENGINEERING, 


INTRODUCTION 


NTIL comparatively recent years, it has been considered 
below the dignity of a qualified engincer to devote his 
time and skill to small mass-produced motor-driven 

machines. Careful analysis, ingenious design, and patient tests 
were the exception; a quick mock-up, a hasty test, and patched- 
ip changes, the rule. This was on the theory, in many cases, 
chat the product was expendable and the market transient. 
However, as the demand has matured and stabilized, the busi- 
ness in such machines has grown to startling unit and dollar 
totals (Tables 1 and 2), even challenging the capital-goods in- 
dustries. More important for our present purpose, good engi- 
neering design has changed from a luxury to a necessity. This 
is further pointed up by the fact that most of these machines 
are now in applications important to the customer, with con- 
siderable convenience, monetary risk, or even safety, depending 
on their correct operation. Consider, for instance, a hospital 
oxygen-tent pump, a railway-track switch, or the compressor 
for a frozen-food locker plant. Even frequent repetition cannot 
overemphasize the axiom that satisfactory field performance 
depends critically upon good design, materials, and workman- 
ship. This salient truth is feclingly supported by every manu- 
facturer who has gone through the headaches, losses, and 
temporary customer disgust in reaching a good field reputation. 
Most projects, including present successes, have gone through 
periods of serious questioning on the advisability of continu- 
ance. 

When an engineer first faces the problem of designing his 
machine, he usually can choose between conventional motor 
drive and “‘built-in’’ motor drive. The following are the deter- 
mining factors in the choice: 

Integral motor 
Lowest 
tooled, 
More compact. 
Fewer parts 


Conventional motor 

Motor and starting accessories guaranteed cost when all 
by motor vendor 

Motor service replacement simple 

Quantity may be in medium or low produc- 

May mount load element on motor shaft 
if uncomplicated. 

Benefits by large production of general- 


purpose types 


Fewer bearings 


Simpler mountings 

Safer 

But, requires knowledge of 
good motor practice. 


Many motor manufacturers prefer conventional motor appli- 
cations because in that way they have more control over the 
variables. However, it is the thesis of this paper that, where 
justified, the integral-motor design yields the best performance 
and the lowest cost. It is therefore necessary to publish for de- 
signing engineers the greatest amount of usable motor informa 
tion for the ultimate end of reducing the time, experimentation, 
and cost required to arrive at a sound design. 


Contributed by the Machine Design Division and presented at the 
Semi-Annual Meeting, St. Louis, Mo., June 19-23, 1950, of Taz Amunt- 
can Soctety or Macuanicat 
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TABLE 1 1948 U. S. PRODUCTION OF MOTOR-OPERATED 
MACHINES 
Retail value, 
Domestic Units millions 
Refrigerators 4500000 $1,178 
Home freezers 2.03 
Standard washing machines 4300000 722 
Small washing machines 310000 io 
Dishwashers 230000 62 
lroners 470000 65 
Clothes driers 75000 i8 
Floor vacuum cleaners 3500000 268 
Hand vacuum cleaners 300000 8 
Room air conditioners goooo 41 
Garbage disposers 175000 19 
Desk fans 2.900000 50 
Attic fans 85000 1 
Circulating fans 180000 16 
Food mixers 1800000 70 
Water pump: 65.0000 &y 
Air furnaces 400000 92 
Oil burners 460000 50 
Stokers 76000 26 
Tota! 21186000 $2,998 
TABLE 2 
Commercial-Industrial 
Commercial Refrigeration 

Hermetic §20000 45 

Belt drive 100000 30 

Floor machines 26000 2 
Gear motors 24000 5 
Gasoline vending pumps 1g0000 9 
Industrial fans and blowers 600000 30 
Stokers 10000 1 
Oil burners 2.7000 2 
Machine-tool motors 12000 28 
Portable tools jo 


It is our present purpose ro set forth the basic propertics of 
motors as applied to built-in mechanisms. A further paper is 
planned which will study motor mechanical considerations, 
applied to the same kind of mechanisms 

To limit the field, we shall define the integral-motor mecha- 
nism in the following terms 
Mass production 


Fractional or low-integral-horsepower motor 
Motor structure provided by driven mechanism 


Single function 
Self-contained 
High dury factor 


Figs. 1, 2, and 3, showing domestic refrigerating-machine 
compressors, are good examples of the type of mechanism to be 
studied. Other illustrations will follow later. In any selected 
case, minor variations of the foregoing characteristics may ap- 
pear, but the major features should correspond. Practically all 
of the subject machines will be below 5 hp or even 3 hp; because 
in larger sizes the motor weight and size so dominate the design, 
and production is generally so limited that ‘‘building-in’’ is 
practically never economical 
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5 Industry standard motor components used (with limited 
exceptions). 

These assumptions are selected to limit the discussion to those 
products which are carefully designed, redesigned, tested, 
(both in laboratory and field), tooled, and finally produced with 
the expectation of contributing to the art and staying in the 
business. 

Mechanisms will be classified according to method of cooling 
because that characteristic is probably the most influential in 
basic design. Usually the motor is the greatest source of heat, 
since it is the first element in the line of power transformations, 
and since its efficiency is ordinarily no greater than that of 
subsequent components. 

Three classes are listed as follows, together with a few 
illustrations of representative devices: 


(a) Convection-cooled: Heat lost to air circulated by rotor 
fan. Food mixer, gear reducer, vacuum cleaner. 

(6) Conduction-cooled: Heat loss shared by circulating air 
and pumped fluid or metallically conducted to adjacent dissi- 
pator. Garbage disposer, pump, blower. 

(c) Liquid-cooled: Core and windings in heat-dissipating 


COMPRESSOR FOR DOMESTIC REFRIGERATOR 


ria 2 
‘General Electric 


The lower power limit is assumed to be '/ hp, because below 
this value the motor is generally not for power-conversion 
purposes, but for timing or torque, and efficiency is not impor 
tant. In these latter cases design merit is judged on cost, size, 
simplicity, or some combination rather than performance pri- 
marily 

Parenthetically, it can now be noted that the proposed field 
thus covers the whole range of mass-produced integral motor 
mechanisms 


MECHANISM TYPES 


The tollowing assumptions are made, since high quality, 
““engincered,’* mechanisms are under discussion 

1 Substantially no wear (rated life is in 1000's or 10,000's 
hr) 

2 Practically no failures (high safety taccor 

3 Lifetime lubrication 

4 Lowest ultimate cost (quantity high enough for adequate 


tooling). 


FIG. } COMPRESSOR FOR DOMESTIC REFRIGERATOR 


Copeland 
contact with lubricant. Refrigerator, transformer oil circula 
tor, automatic washer. 


Figs. 4, 5, and 6 show examples of the three classes in order 
and demonstrate the gencral advantages of all classes: (4) more 
compact, (4) fewer parts, (c) fewer bearings, (d) simpler mount- 
ing, (e) safer. 

The fully sealed or hermetic mechanism (Class ¢, Figs. 1, 2, 
3, 6) has further advantages over those just listed. This type 
approaches the ultimate in reaching good engineering objec- 
tives 

Where justified, this design is 
5 Smallest (with a given type of motor 


6 Best lubricated 
7 Best protected from environment 


Quictest 
2 Safest 
3 Most tamperproof 
4 Most rugged 


In addition, such a mechanism can benefit by internal hy 
draulically operated auxiliaries, where needed 
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CLASSES OF AVAILABLE MOTORS 


The preferred available motors are drawn side by side in Fig 
7 to show physical arrangements and to correlate the differ 
ences. Four other major types are made, but they are not in as 
wide use and hence are not included. These excluded motors 
are (4) rotating field, stationary armature, (4) axial air gap, 
¢) repulsion start-induction run, and (d) shunt-repulsion. The 
scrics motor can be run on either alternating or direct current, 
but other d-c motors will not be discussed. The main views in 
Fig. 7 show portions of typical windings and sectors of rotor 
and stator laminations to scale. These windings have beer 
taken from motors in production in the middle of the horse 
power-rating range listed for the class. In the induction motors 
A, B, C, and G) the start windings are the inner-coil groups 
and the run windings are ourer-coil groups. Below is a wiring 
diagram using standardized lead numbering. At the bottom 
of cach motor section is a quantitative vector diagram of the 
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FIG. 4 MOTOR, PUMP, AND IMPFLLER ASSEMBLY FOR DISHWASHER 


starting condition showing currents and phase angles to scale. 
The vector diagrams of the running condition have not been 
included because they are all the same except for phase angle, 
as will be shown later in Table 3 

In brief summary, these motors are: 


A Split-phase: Induction motor with high-resistance start 
winding. Centrifugal switch cuts start winding out of circuit 
at 60-80 per cent full speed 

B Capacitor start: Induction motor with low-resistanc« 
start winding and high value (approximately 150 mfd) electro 
lytic capacitor in serics. Very high starting torque. Centrifu 
gal switch operates as in A 

C Two-value capacitor: Induction motor with slightly 
better power factor and higher efficiency than B, but starts 
the same way. 

D Repulsion-induction: Induction motor having a wound 
rotor overlying a squirrel cage which is deep in the slots. Two 
short-circuited brushes (per pair of poles) are in contact with 
the commutator during start. The wound rotor starts in a 
manner similar to a serics motor, except that the rotor current 
is induced instead of direct-connected. The squirrel cage is not 
active during low speeds due to flux leakage between rotor 
teeth. The brushes stay in contact all the time, and the squirrel 
cage acts as a motor below synchronous speed and as a brake 
over synchronous speed. The second effect keeps the no-load 
speed down to only about 125 per cent of the synchronous value 
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E Polyphase; Typical 2- or 3-phase motor. (3-phase in 
case shown.) High inherent starting torque. No start wind- 
ings, as such. 

F Shaded pole: Induction motor with starting torque pro- 
vided by delaying the flux at one edge of the pole tip. This 
phase change corresponds to the extra magnetic field provided 


4 


FIG. 5 MOTOR, GRINDING HEAD, AND HOPPER ASSEMBLY FOR 
GARBAGE-DISPOSAL UNIT 
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ACTIVATION 
CLUTCH 


nG. 6 MOTOR, CLUTCH, AND GEARING ASSEMBLY POR AUTO 
MATIC WASHER 


by the conventional] start winding and results in a unidirec- 
tional starting torque. The delay is caused by the small solid 
copper shading coil around cach clockwise pole tip. The 
““shaded"’ flux is delaved because it is proportional to di/de, 
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spLit-PHase 


CENTRIFUGAL 
SWITCH 


Te Ts 
START 
“STARTING” 


E POLYPHASE 


rG. 7 COMPARISON CHART OF CONVENTIONAL | 
DIAGRAMS, 


and hence 1s about 90 deg retarded. This motor has low start- 


ing torque, but it is low in cost and it ts good for fan type 


loads 
G Permanent split capacitor 
connected through a 


Induction motor with start 


winding permanently long-life series 


capacitor (approximately 5 mfd)*to the line. No starting 
mechanism 

H_ Serics (universal The field coils and wound rotor 
(through commutator and brushes) are in serics. Torque re 


sults from reaction of two independent magnetic fields, having 
a constant angular relation determined by brush location 
Operation on alternating current changes the performance only 
slightly from that on direct current. Not satisfactory for oper- 


ation in a sealed mechanism due to commutator 


The starting accessories will be discussed in detail later in 
The motor class names are those accepted as stand 
1)! in its publication MGI, Sections 1.7, 1.8, 


the paper 
ards by NEMA 
1.9, and 1.10 
Within any given class, the motor designer has certain lati 
tudes, aside from size. First he chooses the number of poles, 


' Numbers in parentheses refer co the Bibliography at the end of the 
paper 


AVALLABLE MOTORS, SHOWING WINDING ARRANGEMENTS, 


MecHANICAL ENGINEERING 


TWO-VALUE D REPULSION- 
CAPACITOR INDUCTION 


Te 
>- SAME DIAGRAM 
Crees, CAPACI TOR(5 MF D) 
LONG DUTY: OIL FILLED,ETC. 
ARGE CAPACITOR (175 MFD 
SHORT DUTY: ELECTROLYTIC 


PERMANENT SPLIT 
CAPACITOR 


SERIES 
(UNIVERSAL) 


COmmu TaTOR 


35 TO'HP 
7,500 TO 17,000 RPM 


L, L2 
STATOR 
ROTOR 


Te Te 


Is Caf aciTOR 
Iw 


LONG DUTY 


LAMINATION SHAPES, WIRING 


AND STARTING VECTOR DIAGRAMS 


leaning toward fewer poles when choice is possible. Then 
comes frame size. NEMA has standardized on both outside 
and rotor bore diameters (see section on “‘Motor Standardiza- 
tion’’); but usually a given horsepower can be put in at least 
two frame diameters, using long and short stacks. Especially 
at this point the motor customer can influence the design to 
his best advantage. Following these come the other usual 
parameters 


4) Number of slots (2 or 3 standard arrangements per frame 


size) 
b) Stack height 
¢) Coils per pole, and per phase 
d Turns per coil 
¢) Wire size 
Of this list, the variables most easily handled (and changed) 
are stack height, coil turns, and wire size. The more recent 
references on motor design are listed in the Bibliography. 
Specific winding methods are best adapted to cach of the 
foregoing motor classes. Machine winding is done on a stator 
core, basically, by paying out the wire into the slots and around 
the end turns through a hollow-nosed finger, mechanically 
traversing the given loop for the required number of turns. 
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TABLE 3 TYPICAL PROPERTIES OF ALTERNATING-CURRENT MOTORS 


Typical Efficiency, Power factor, 
full-load ——per cent——~ _-——per cent-——> 
Rating, speed, Full Maxi- Full Maxi- Tae or Reversibilicy 
Class hp rpm load mum load mum Ta Ta In , 
4P 1725 4° 45 54 75 26 24 62 
725 6 65 66 83 2.5 2.0 7.15 
Resistance split- 4 ‘ Not instantaneously 
‘5 172 62 62 6 8 2.8 2.2 8o . 
/¢ 6p--1140 57 $9 $9 77 2.2 18 6 
Ve 4Pp—1725 62 64 64 87 29 49 5.75 
Capacitor start- | '/2 4p-"1725 73 74 74 84 2.6 45 5.0 Not instantaneously 
induction run 3450 73 73 86 2.§ 2.4 4:7 reversible 
6p--1140 7 72 $7 74 2§ 33 475 
Permanent split 4p 65 65 85 go 2.4 $§ 3.5 
capacitor reversible 
Shaded-pole '/ 30 4p “1550 19 62 62 35 5 Not reversible 
induction 30 30 58 58 1 30 37 1§ 
vf 7 8 61 61 76 2.4 4.7 2.§ 
Repuls 5 Not instantaneously 
65 55 73 2.8 47 275 reversible 
2p--3450 55 56 88 23 38 425 
1725 Jo 74 gu 45 3.8 6 8s 
72 78 7 7 3.9 33 7.3 
5 75 5 43 by 7-45 reversible 
Lp 3450 75 76 81 41 34 4 
6p-—1140 68 72 86 43 3.6 5.0 
Series to 2 2p—§000 25 to 80 85 w 95 Tax occurs Ty depends Depends on Usually noe 
tO 1750 at starting on ventila- rated con- reversible 


* Short hour duty rating 


A shift is made in the machine cams to change the traversed 
loop to a different pair of slots. Wire is continuous from one 
coil to another. Of course, a fixed wire tension is maintained 
during winding to obtain best slot packing and to minimize 
stretching which increases the electrical resistance due to work- 
hardening. For distributed windings, the machine can wind 
only one coil at a time. However, for salient poles (classes F 
and H), all the poles can be wound at once with several ‘guns’ 
operating simultancously. Also the winding speed is much 
faster because the wire doesn't have to be guided through 
a narrow slot, both of these factors permitting considerable 
savings on salient-pole motors. 

Simple hand-placing of prewound loose coils is still Jargely 
used and in many places, competitively. Here the maximum 
practical number of coils (usually 3, 4, or 5) are picked up 
manually as one continuous wire and fed, conductor by conduc 
tor, progressively into the proper slots. The end turns are 
formed back to shape for rotor clearance, and the coils corded 
or served into place. 

On some salient-pole motors prefinished coils (usually taped 
and/or varnished) are slipped on and clamped. This is the 
simplest and cheapest winding method. The similarity of 
methods is shown by the identity of the stators of the first three 
motors (A, B, C) in Fig. 7 

Two of these winding methods are illustrated in Fig. 8 which 
shows a developed winding of motor A, Fig. 7 Here the coil 
and coil-group axes are shown in their actual relative positions 
The internal connections are more clearly shown in Fig. 9 for 
the same motor. The main winding is machine-wound and 
continuous between like poles (N to N, Sto $). The start wind- 
ing is hand-placed, however, and continuous between adjacent 
poles (N to Sto N to S). This difference in machine winding 
is due to the twin necessities of winding in one direction only 
‘clockwise shown) and in winding from innermost coil out 
Wire junctions are shown as black dots in Fig. 9. For any given 
motor, it is left to the manufacturing engineer to choose the 
most economical combination of methods for winding 

Finally, the motor may have any internal combination of 
serics/parallel coil connections. The actual connection is de- 


tion dition 


8 DEVELOPED WINDING FOR SPLIT-PHASE MOTOR, 

SHOWING SECTION THROUGH ALUMINUM SQUIRREL CAGE AT 

LEFT, AND RELATIVE LOCATIONS OF MAIN AND START WINDINGS, 
CENTER 


FIG. 9 COIL-CONNECTION DIAGRAM FOR MOTOR IN F1G. 8 


termined by current and wire-size limits. Usually, economy 
requires connecting as many intraphase coils in series as pos- 
sible, i.c., main, start, polyphase. In Figs. 8 and 9 all the 
coils of a given phase are in serics, respectively. 

Also shown to the left in Fig. 8 is a half-section of the rotor 
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squirrel cage, die-cast in aluminum. Note the conductor skew 
The shape shown was obtained by selectively acid-dissolving 
away the iron from a finished rotor assembly 


MOTOR PROPERTIES AND CHARACTERISTICS 


This section will describe and explain the detail performance 
characteristics of the motors illustrated previously 

Induction Motor. The following bricf analysis will be directed 
toward explaining the shape of the torque-speed curve and 
hence the necessity for start windings on single-phase induc- 
tion motors (classes A, B,C, D, F, and G). Most of the varia 
tions in property of the various types of motors arise from the 
differences in the starting windings and starting methods 

Engineers generally are familiar with the fact that a poly 
phase motor develops rotor torque because the stator produces 
a synchronous, constant-valued, rotating magnetic field which 
induces current in the rotor bars and reacts with that current 


to provide the driving torque (7 Kol). In the polyphase 
induction motor this becomes 
YR: 
T = K,E* oz-tt 1) 
+ 
wher« 
E = applied voltage to rotor, per phase 


f = per unit slip 

R rotor resistance, referred to stator, per phase 
X, = rotor reactance, referred to stator, per phase 
K, = constant 


In a single-phase motor, however, the alternating current in 
the stator winding produces only a pulsating magnetic ficld 
This field is stationary in space, and by virtue of the arrange 
ment of windings, is about sinusoidally distributed around th« 
periphery, one sine loop per pole 

The most widely used theory-—‘‘revolving-field’’ (2) or 
symmetrical components (3)—is based on the fact that this 
pulsating field can be resolved mathematically into two equa! 
ind opposite constant-valued rotating ficlds, one forward and 
me reverse. It is shown in any of the appended references 
5, for instance), how the effects of the forward and reverse 
fields add to produce the net output. The subsequent exposition 
of this theory is included in the belief that engineers will have 
1 better idea of motor operation from the physical picture and 
inalysis presented 

Electrically, the equivalent circuit of a motor is always con 
sidered in terms of equivalent resistance and reactance, as if cach 
power component (stator, rotor, and load) were directly in 
series across the line. Conversions to this condition are made 
by the use of turns ratio, as in a transformer, although the exact 
details are beyond the scope of this discussion A simpk 
equivalent circuit for the run winding and rotor only ts shown 
in Fig. 10 where the symbols represent 


= resistance and reactance of main winding (1°R 
equivalent of all main-winding copper and iron 
losses; and reactance due to leakage flux or self 
) 


Stator 


inductance 
Magnetizing reactance reactance duc to air-gap flux, or 
mutual inductance ) 
Rotor = resistance and reactance of rotor conductors 
terms as stator in foregoing); referred to stator 
Load = rotor additional resistance, equivalent to mechani 
cal output (/*R) 
= per unit slip (i-c., at standstill slip is 1.0 
R,* = equivalent serics resistance of load referred to 


stator, forward teld 


same 
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R.~ = equivalent scrics resistance of load referred to 
stator, backward ficld 
I = main winding current 


In the Bibliography are further descriptions of this equiva- 
lent circuit and the method of converting the rotor parallel 
circuits to equivalent series circuits. After converting the par 
allel circuit to the series circuit, the final simplified expression 
for rotor output ts 
R:* —R 


Mechanical output = Jas watts... [2 


Torque = « 13 ont [3] 
speed N 2 


where N = synchronous specd; J = line current. 

The four functions /, and (R.* — have been 
plotted versus slip for a typical '/-hp motor in Fig. 11, and 
multiplied appropriately together to show the resulting torque 
curve. This has been extended in the reverse direction to show 
the polar symmetry of torque for the run winding operating 
alone in cither direction. It can be noted that the run winding 
has no torque at standstill, or even appreciable torque up to 
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Dec! Liegram taken of Start 


PORT WORKS 


Start: oa sith 


1, speed in either direction. The symmetry is explained io 
part by the fact that R,* and R,~ are mirror images on the chart. 
tart Winding. When a second pulsating magnetic ficld is 
added to the foregoing, displaced both in time phase and 
physically 90 electrical deg in space, the resultant is a single 
rotating field, as with a polyphase motor. This changes the 
single-phase motor to a polyphase motor, with the resulting 
high starting torque. This second field is always supplied to 
start single-phase induction motors (except repulsion-start 
types). The phase shift of this auxiliary ficld is obtained 
either by higher-than-normal resistance in the start winding, 
series Capacitance in the start winding, or by a shading coil on 
the pole face. Lower-than-normal resistance cannot provide 
enough phase change. This shading coil is a very low-resist- 
ance short-circuited turn around a portion of the pole flux, 
resulting in a time delay or phase shift of the encircled flux (sce 
motor F, Fig. 7). This is equivalent to the second-phase field 
In all induction motors bur the shaded-pole types, the equiva 
lent circuit in Fig. 10 is thus changed by the addition of 
the dotted starting circuit. The torque curve is modified to the 
dotted line shown in Fig. 11. As later described in more detail, 
the starting winding is usually disconnected when the motor is 
up to about 75 per cent of full speed. This is usually done by 
a centrifugal switch, the device shown in Figs. 7 and 20. Of 
course, motor reversal is accomplished by simply reversing the 
start-winding connections with respect to the main. With 
ordinary low-inertia loads the motor gets up to speed in less 
than | sec, so the starting winding has very short duty. In 
consequence, the current densities may be designed very high 
(50,000 amps per sq in) and the wire becomes both small 
(economical) and high resistance as desired; but it then is 
vulnerable to burn out. The usual general-purpose motor of 
this type has a 3-sec rated starting period; much longer periods 
cause the wire to overheat the insulation. As alternatives, 
where indicated, start windings may be made of bronze wire 
for higher resistance, and fiberglas-varnish insulation for greater 
heat resistance in place of the usual synthetic enamel. For 
longer starting periods (high inertia loads) a starting capacitor 
is necessary both for increased torque and for lower start-wind- 
ing and line currents 
Both the mechanical] and electrical performance of a motor can 
be determined by taking a starting oscillogram of currents (line, 


Tne 


FiG. 12 OSCILLOGRAM OF STARTING CONDITIONS 
('/ehp motor using centrifugal switch.) 


— 


main, start) and voltages (line, winding, and starting switch) 
Also shaft turns, relay operation, etc., can be put on the same 
film. From phase angle, the instantaneous power and power 
factors can be readily computed, if desired, from the oscillogram 
Acceleration, torque, turns to full speed, etc., can be read 
or computed from the *‘turns”’ trace. 

Fig. 12 is the starting oscillogram of a capacitor-start motor 
(class B, Fig. 7). Note that the start winding was energized 
for only 25 cycles (less than '/, sec); and as seen by the main 
current, only an additional 12 cycles ('/s5 sec) was necessary to 
finish coming up to speed. When the switch opens and starting 
current drops to zero, the capacitor is always left charged; so 
its voltage gradually drops as the charge neutralizes through 
leakage. 

Whereas Fig. 12 was taken ona motor having a centrifugally 
operated starting switch, Fig. 13 shows the starting transicnt 
for a relay-started motor. The method will be described in 
detail in the section on Motor Starting. In Fig. 13 the top 
trace shows the 1'/,cycle delay necessary for the relay to close 
and energize the start winding. Otherwise, the two oscillo- 
grams are much alike. Incidentally, here the total starting 
time was only 12 cycles, or '/s sec. Fig. 14 shows another 
starting oscillogram with the addition of a “'!/,turn"’ trace 
at the bottom. Here alternative plateaus and valleys are 
quadrants around the shaft for a small direct-current pickup 
brush riding on a sector. This film was taken on a motor 
started with a ‘‘fail safe’’ reversing relay which will be de- 
scribed in the section on Motor Starting (center circuit, Fig 
24 

The serics-motor torque-speed characteristic will be ex- 
plained only to the following extent: Current I through rotor 
conductors, linking flux @, causes a driving torque 


T = Kil {4} 


where K, = const 

Also, applied voltage equals the sum of the internally genera- 
ted back emf in the rotor plus the IR drop of all of the wind- 
ings. The generated voltage varics with the rate of flux change 
(or flux value and speed). Hence 


Eg = V — IR = KypN 
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OSCILLOGRAM OP STARTING CONDITIONS 


Capacitor-start motor with current relay, showing delay in start-winding current after main winding energized. ) 


HG. 14 
Cloduced-voltage starting relay 
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1} TORQUE CHARACTERISTICS OF SERIES MOTOR 


V = line voltage, R = 
speed of rotation 


= back emf, 
resistance; Ky = const; N 


where Fg 


By substitution 
NT = KiV 


where fUN 
If che right-hand side of Equation (6) 
expression is an equilateral hyperbola in speed and torque 


were constant, the 


(It approximates constancy only at high speeds and ts discussed 


this way here only for purposes of Comparison The variance 
of [; small at large N and vice versa, modifics such a hyperbola 
by dropping the level of the inboard portion and raising the 
outer portion. Fig. 15 shows the theoretical and actual curves 
This torque increase persists up to the point where high current 


saturates the iron, the back emf hence decays and the input 


total machine 


OSCILLOGRAM OF STARTING CONDITIONS 
Bottom trace F shows '/,-turn impulses, indicating shaft revolutions. ) 


mG 16 COMPARISON OF TORQUE VERSUS SPEED CURVES FOR 


INDUCTION MOTORS 
power all goes into losses. Here V = IR, the speed goes to 
zero, and maximum torque occurs 
The torque curves for all the motors 
These assume the 


Family of Torque Curves 
mentioned are shown together in Fig. 16 
same full-load power and approximately the same full load 
speed. All the induction motors, on run winding only (spht 
phase, capacitor-start, repulsion-start), have the same running- 
Their starting-torque curves differ because of the 


torque curve 
This correlates 


differences in the starting equivalent circuits. 
with the dotted starting curve in Fig. 1] 

The polyphase curve has a characteristic shape of its own due 
to the difference between Equations [1] and [3] 

Some final observations will be made on the curves in Fig. 16 
The maximum value of run winding torque occurs at 80 to 85 
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per cent speed. Both the maximum torque value and speed of 
occurrence depend critically upon rotor ohmic resistance. As 
this resistance is increased from its present low value (cast- 
aluminum squirrel cage), the peak is reduced and the speed of 
occurrence decreases, causing a drooping curve (less stiff motor 
In practice, the rotor-bar cross section is left alone over a whole 
range of designs, but the end rings (sce Fig. 7), are enlarged or 
reduced in section to reach a desired valuc. 

The shaded-pole motor shows a distinct bump and dip at 

a speed. This is due to the third-harmonic parasitic field 
The use of salient poles in construction causes a uniform flux 
density in the air gap under the pole instead of a sinusoidal 
distribution. By Fourier series, such a nonsinusoidal flux dis- 
tribution can be resolved into a fundamental and a strong third 
harmonic. Completely designing out the third harmonic 
penalizes running performances unacceptably. This third- 
harmonic flux superimposes on the fundamental torque curve 
another curve for a motor which has 3 times as many poles, and 
hence which reaches its synchronous speed at '/3 normal line 
frequency. A distributed-winding shaded-pole motor is made 
having no such torque dips, but its extra cost offsets the eco- 
nomic advantage, so it is seldom used. 

Comparative Motor Properties. Table 3 presents a list of motor 
properties compiled from motors in production. Its purpose is 
to tabulate for comparison and for reference all the properties 
of interest to the motor user, and of possible help in original 
selection of class. 

Not enough data are presented to draw curves versus rating, 
but trends can be noted. For instance, the ratio of maximum 
torque to full-load torque is surprisingly constant, near 2.5, 
over the family of single-phase induction motors. 

Standards have been established by NEMA covering basic 
performance characteristics including breakdown torque, start- 
ing torque, and starting current. The clective properties are, 
in general, ratio of starting to full-load torques; efficiency; and 
power factor. 


MOTOR COSTS 


The cost per horsepower of the usual motor types is presented 
in Fig. 17. The bench mark of 100 per cent is taken for the 
split-phase general-purpose motor ('/, hp) which, of all types, 
is the one in largest production. It is observed that minima 
exist in two curves. This is real and is due to the influence of 
standard sizes and differing production rates. The costs shown 
represent full motors, but are reasonably proportionate for 
built-in parts (i.e., stator and rotor) as well. The costs of 
motors over 1 hp have been published in a recent periodi- 
cal (11). 

Cost per horsepower as a function of speed is shown in Fig. 18 
Here, of course, speed values exist only at the discrete points 
representing full-load speeds of the several numbers of poles 
Again, the 4-pole '/;-hp split-phase motor is standard for 100 
per cent. Both of these figures on cost are taken from produc- 
tion data and reflect production models; stepped and nonuni- 
form size changes by frame size; design and manufacturing re- 
finements put on high-production models; and reduced keen- 
ness of competition on less standard lines and models. 

Accessory Costs. Starting-accessory costs are shown in Fig. 19. 
They are discussed at this point in order to complete the cost 
picture. In two cases, three alternative methods are listed. 
These are illustrated by diagramming the different components 
within areas representing the respective approximate propor- 
tions of the cost 

The components are listed descriptively in the legend, and, 
except for the momentary contact switch, are self-explanatory. 
This latter is a manually operated push-button line switch 
The “‘on”’ button has a spring-biased further-depressed-position 
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that energizes the start winding in addition to the main wind- 
ing. Upon release, the on button returns to the first 
depressed-position which leaves only the main winding ener- 
gized. This is illustrated in the section on Motor Starting, 
Fig. 23 

It will be observed that line-switch costs vary with the motor 
classes. This is partly due to switch type and partly to the 
usual sizes of these motors, the higher power motors having 
more costly switches. Also the capacitor-start and split-phase 
costs differ only by the capacitor. The cost of ‘‘long-life’’ 
capacitors is emphasized by the fact that the electrolytic type 
in these sizes costs less than '/ cent per microfarad whereas the 
long-life type costs more than 25 cents per microfarad. 

All these accessories are in high production, so their costs are 
less influenced by demand than in the case of the motors. 
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MOTOR STANDARDIZATION 


As a preface, it is appropriate to note that NEMA standards 
(1) are created to prevent misunderstanding between manufac- 
turer and purchaser and to aid in selection of apparatus. In 
no way do these standards prevent the manufacture of “‘non 
conforming’’ equipment 

Induction Motor-Frame Sizes (NEMA). ‘‘Complete’’ motors 
are given frame numbers based on the dimension from axis to 
mounting base. Both fractional and integral-horsepower 
motors are fully covered in Section 3.1 of MGI, the latest motor- 
generator standard issued by NEMA. Included in these stand- 
ards are all types of motor mountings, shaft diameters, tapers, 
keys, pulleys, and gears, as well as standardized nomenclature 
for the various dimensions. 

“'Shell-type’’ Motors consist of ‘'a stator and rotor without 
shaft, end shields, bearings, or conventional frame. Separate 
fan or fan larger than the rotor are not included."’ The ‘‘shell’’ 
refers to the structural band around the stator laminations 


TABLE 4 


CHARACTERIST 


MecHaNIcaAL ENGINEERING 


PARTS FOR UNIVERSAL MOTORS 


Stack height plus height of one 
end turn (range due to rating), in. 
7 ‘ig to 24/16 


TABLE 5 


Stator OD, in 


2.125 (+:0.000, 902 

2.437 17/16 to 27/16 
2.875 to2r'/¢ 
3.187 1'/: to2r'/¢ 
3.687 2 to 3°/s 
4.375 2*/16 to 3 


Futher dimension standards are created by individual manu- 
facturers. One large manufacturer has a standard air gap of 
0.012-in. nominal for all induction motors of the '/ to 1-lip 
power range. In the same instance, stack heights are in mul- 
tiples of '/s in. for lengths up to 2 in. and in '/, in. multiples 
above. The lamination diameters for the foregoing stator ciam- 
eters are smaller by the thickness of the shells when the core is 
welded or riveted, using no shell. 

Universal (Series) Motor Frame 


Sizes (NEMA). Universal 


ICS OF HERMETIC MOTORS 


Stator outside diara , in Rating range, hp Optional rotor bores, in 
F.H.-P.: 5.480 (+0. 000-0. 002 ©. $00, 0.625, 0.750 (+0. 0005-0. 000 
6.192. (+0. 000-0, 002 Vigto 4/4 0.625, 0.750, 0.875 (+0. 0005-0. 000 
7. 480 (+0. 000-0. 002 My to 1 0.875, 1.000, 1.125 (-++0.0005-0. 000 
LH.-P 8.777 (+0.c00-0. 003 t'/y to § 1.125 (+0. 0005-0. 000 
10.125 (+0. 000-0.003 5 to 7'/s 1.187 (-++-0.0005-0, 000 
12.37% (+40. 000-0.003 to 10 1.§00 (+0 oo1 Q00 


TABLE 6 CORRELATION BETWEEN HORSEPOWER RATING AND BREAKDOWN TORQUE 
Standard frequency, cycles 60 50 60 §0-25 60 50 bo 
Nominal speed, rpm 3450 185 172 1425 1140 9§0 85 
Horsepower ~Fractional-horsepower motors; breakdown torque, oz-ft 


7.1 8- 3.5 6.¢ 


5 ic 
5 5 13 
16. § 19 8-25 8 31. §-40 37 8 44.0-58 3.0°-69.5 58 
215.8-37.8 40.558 48. 5-69 58 95-990 
‘ 31.9744 37. 8-53 o-82 5 69 5-99 
44.0-58 0 §3.9°69 § 


“Integral-horsepower 


motors; breakdown torque |b-fr 


5.16- 68 6.19- 8.2 

3.6 6 43-55 6 8-10.1 8.2-12.1 g 2-13.8 

2 4.6- 6 97.8 10.1-13.0 12. 1-15.6 13. 8-18 

6 8 € 7.2-20.2 13.0°-19.0 15.6-22.8 18 25.8 

5 8 613.5 10 2-16.2 19 22. 8-36 « 25 § 
2 45 o 60 §4.0°72 


These are listed at present only in integral-horsepower sizes 
with outside diameters, over the shell, of 8 in., 10 in., 12.375 
in., respectively. They are used largely by the machine-tool 
industry (see MG1-7.216 for complete details 

Hermetic motors consist of ‘a stator and rotor without shafr, 
end shields, or bearings for installation in refrigeration con 
densing units of the hermetically sealed type."’ Without some 
of the special degreasing and dehydrating treatments peculiar 
to refrigeration, such hermetic motors are also used in other 
applications. Frame dimensions have been standardized for 
both fractional- and integral-horsepower sizes, including the 
four classes; split-phase, capacitor-start, two-value capacitor, 
and polyphase induction motors (MG1-7.15 and MG1-7.228 
(Table 4 

Mounting information such as dimensions over windings, 
counterbores, etc., is given in MG1-7.16 and MG1-7.228. All 
axial dimensions given are maxima for given horsepower rat 
ings, with the exception that a definite axial shell length is 
listed for mounting purposes 


motors are listed by NEMA, only as sets of parts consisting of 
rotor, stator, brush, and brush holder. The standardized stator 
is simply a rigid stack of laminations (welded, riveted, or clipped 
together) with no shell or frame for structure. The sizes are 
given in Table §. Full details of Universal motor standard di- 
mensions are given in MG1-7.1 

Torque and Rating Standards( NEMA). All single-phase induc- 
tion motors of any rating and all polyphase motors up to 1 hp 
are power-rated by the value of breakdown torque (maximum 
torque on the run winding). Until the recent issue of this 
standard, several bases of rating had been used, including duty, 
temperature rise, torque safety factor, etc. 

For all the motors presently under discussion, Table 6 (from 
MG1-2.7) presents the correlation between horsepower rating 
and breakdown torque. At any given frequency, all torques 
from lowest to highest are included within a range specified 
for the given standard horsepower rating 

The following are the various meanings given to 
“breakdown torque:” 


the 
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(a) Guaranteed (rated) torque: This is the minimum torque 
of all motors of the purchased lot or shipment 


(6) Sigma () torque (statistical): This is the minimum 
torque which 95 per cent of all the production of a given lot 
will meet. 

(©) Nominal torque (approximately 10 per cent higher than 
guaranteed): This is a design value, of mid-range in manufac- 
turing variations. 

(4) Maximum torque (approximately 15 per cent higher 
than guaranteed): This is the maximum value of torque en- 
countered in manufacturing variations. However, values be 
tween guaranteed (4) and maximum (4) are not to be relied 
upon by the user in application of the motor to its load 

For typical '/s-hp motors at 1725 rpm, these values are as 
given in Table 7. 


TABLE ~ TORQUE VALUES FOR '/;-HP 1725-RPM MOTORS, 
OZ-FT 


Guaranceed Sigma Nominal Maximum 
Washing machine 33 37 38'/2 4! 
General purpose 4° 5 435 45 


The starting-torque minima have been set for definite-purpose 
motors because the application is determinative. It is called 
locked-rotor torque, or slip torque, because it is measured as 
the minimum torque developed at any angular position of the 
rotor, and is usually obtained with the rotor slipping very 
slowly around. Angular variations occur because of tooth 
line-ups, eccentricitics, and metal-grain directions 

Three examples of locked-rotor-torque standards are given; 
one for general purpose motors, Table 8, one for hermetic mo- 
tors, Table 9, and one for washing-machine motors, Table 10, 
representing general-duty, long-duty definite, and short-duty 
definite ratings, respectively. 


TABLE 8 GENERAL-PURPOSE SINGLE-PHASE MOTORS 
(MG1-4.5 


Minimum locked-rotor torque, oz-ft 


6o-cycle go-cycle 
speed, rpm speed, rpm 

Hp 3450 1725 285< 1425 

24 32 19 
/ 5 33 3 18 39 

‘ 11 46 25 $5 ? 

/ 26 $7 73 i! 69 SR 

37 85 1x 44 102 
ik 50 11g 6 143 
1 61 73 


TABLE 9 HERMETIC MOTORS; 60-CYCLE; 1800 RPM (MG1-7.8 


Breakdown 

torque, —Minimum locked-rotor torque-~ 

Rated all nd Type I, Type Hl, Type Hl, 
hp oz-tt oz-ft or-ft oz-ft 
" 11.§ 7 17 22 
16.5 23 30 
‘ 21.5 10.5 3 39 
31.5 12 3 56 
49.5 1 56 72. 
58 + 79 1093 
82.5 & 113 146 


Nore: Values of horsepower are standard ratings 


TABLE 10 
Minimum 
Rating— Breakdown locked-rotor 
Hp Cycles torque, oz-ft torque, oz-ft 
60 & d« 33 24 
‘ 50 37.6 27.5 
25 36 26.1 


WASHING-MACHINE MOTOR (MGI1-7.142, -3, -5 
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The differences between breakdown torques for the same 
horsepower rating reflect the progressive decrease in safety 
factor between assumed (but unknown) machines, unattended 
known cycle machines (refrigerator), and attended machines 
‘washing machine). The basic problem is supply. Torque 
varics as the square of the voltage, and line voltage in many 
areas drops temporarily below 90 volts. Failure to start or to 
carry the load will cause misoperation or burnout. 

Locked-Rotor Current Limits (NEMA). The maximum locked- 
rotor current on all 60-cycle single-phase motors of any type, 
except split-phase motors now used oa washing and ironing 
machines, shall not exceed the values given in Table 11 


TABLE 11 MAXIMUM ALLOWABLE LOCKED-ROTOR CURRENT 
ON 60-CYCLE SINGLE-PHASE MOTORS 


Locked-rotor current 


Rating, h volts 230 volts 
and Lo amp 10 amp 
23 
4§ 22'/5 
61 30! 


This standard applics to all 60-cycle single-phase motors, 2, 4, 
6, and 8 poles. 

The washing-machine motors are excluded because their de- 
sign antedated the standards, and because their higher starting 
currents generally do not occur at load-peak points of utilities 
and also not at night when light-blink may be szrious. These 
starting currents are approximately as follow 


'/, and hp —40 amp 
although these values are compromises involving the torque 


co start a gear case with its grease cold, and the low cost of a 


split-phase motor. 
For integral-horsepower and polyphase motors, the locked- 
rotor currents are given in Table 12 


TABLE 12 MAXIMUM LOCKED-ROTOR CURRENT (MGI1-4.8,-.9 
FOR INTEGRAL-HORSEPOWER AND POLYPHASE MOTORS 


fo-cycle single-phase—6o cycle three-phase 220 voles 


Rating, Design M Designs B, C, D 
hp 115 voles 230 volts (see NEMA 
1 70 amp 35 amp 24 amp/hp for 1 hp or less 
1 4 35 amp 
2 5 45 
3 ? 60 
5 
7/2 1§ 


Other Standards. Individual manufacturers develop stand- 
ards of their own in other features and methods of production. 
This is especially true of old and large companies. Rather 
than attempt a coverage of this, it will simply be noted thus, 
and observe that methods of assembling the core, coiling the 
windings, scrving the windings, bringing out the leads, and 
manufacturing the rotor squirrel cage are typical subjects for 
proprictary standards 


MOTOR STARTING AND REVERSING METHODS AND ACCESSORIES 


As stated previously, several classes of motors are inherently 
sclf-starting; polyphase and serics start on their run winding; 
permanent split and shaded pole have permanently connected 
start windings. The remaining motors are broadly all single- 
phase induction motors and are uscless without both a starting 
switch and a control device. There are two reasons for this 


switching function 
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1 Limited thermal capacities and dissipation rates of the — sharply from 100 volts to 150 volts, for instance. This trend can 
start winding in a split-phase motor, and the start capacitor in be observed on the starting-capacitor voltage trace in Figs. 12 
a Capacitor-start motor and 13. Thus in one case, the starting winding must be discon- 

2 Better performance on run winding than when onrunand nected in seconds to save it from overheating, and in the other 
case the capacitor must be disconnected below a given speed to 
save it from overvoltage and puncture or short life. The capaci- 
tor can tolerate 10 or 20 times the exposure before danger- 
ously overheating, at the rated voltage of 115 volts. This corre- 
sponds to an acceleration of a heavy load, as against coming 
up to speed quickly and remaining on at full load rpm. 

(4) Centrifugal mechanism: For nonsubmerged motors, the 
usual switch is speed-controlled by a pair of spring-loaded fly- 
weights on the rotor. Fig. 20 shows a modern mechanism 
and switch, the latter, of course, being a single pair of contacts 
touching when the rotor is at standstill, and the plastic collar 
is moved axially to press against the operating switch fingers. . 
Up at speed the collar is retracted and the switch opens due to 
its normal spring bias. Fig. 12 is an oscillogram of such a 
start. 

Many actual varieties of mechanism exist, but all try to use 
a toggle type of snap-over at the switching speed to avoid the 
FIG. 20 PRACTIONAL-HORSEPOWER CENTRIFUGAL sTARTING — kissing of the contacts which might occur with slow break 
MECHANISM AND SWITCH SHOWING ROTATING COLLAR IN CONTACT action. A trip-speed accuracy of about +10 per cent of the 

WITH OPERATING FINGERS AS AT START nominal] full-load speed is sought, although the differential 
(Collar does not touch fingers when rotor is up to speed.) may bring the reset speed down to 40 or 50 per cent full load 


21 CURRENT-INRUSH-TYPE RELAYS 


(Left and center models vertical coil with gravity return plunger. Left model has integral condenser cavity for mounting remote to motor 
Aluminum relay cover standing in rear has windows for observing plunger and contact operation. Relay at right uses swinging armature 
lastic cover 1s 1m rear. 


start together. Torque, efficiency, and current definitely better 


on split-phase motor and usually better on capacitor-start 


motor 


Depending on the class, motors start with cither of two 
methods: becoming a polyphase motor duc to an added appro 


priate temporary winding, or by becoming a serics motor in 
effect by adding a winding to the rotor, as repulsion motors use 
These two problems are dealt with separately in the following 


Single-Phase Induction-Motor Starting. The vulnerability of 
the start winding of split-phase motors was described in the sec 
tion on Motor Characteristics. There is also the vulnerable 


electrolytic capacitor in capacitor-start motors, although in the 


latter class, the start windings themselves are not as susceptible 


because of larger wire, lower resistance, and lower currents 
Heating is the ultimate cause of failure in both cases, current 
being the parameter for the split-phase winding. Parentheti 
cally, starting current is nearly constant up to the switching 
point, as seen in the oscillogram in Fig. 14. For the capacitor, mo. 22 BELAY 

however, voltage is the parameter; and voltage is reasonably Plastic cover at side. Note single contact under coil artificially held in 
constant up to 75 per cent speed where it suddenly increases open position for photograph ; 
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Of course these centrifugal devices are never used in hermetic- 
motor applications because submerged arcs deteriorate both the 
lubricant and the contacts. 

(b) Current-inrush relays: Since the main winding curreat 
may increase as much as 400 per cent of full load (see Fig. 12), 
during start, a comfortable region is available to operate a cur- 
rent-sensitive relay. For instance, the minimum (at low line 
voltage during start) may be 300 per cent, and the maximum 
running value may be 175 per cent. Hence a band of 125 per 
cent or several amperes exists in which the main winding cur- 
rent is a safe indication of the need for the start winding. 
Fig. 21 shows three modifications of this current relay. The 
left and center units use a plunger, lifting off a switch, and the 
right unit pulls a spring-loaded armature toward a pole tip 
The left unit has an integral cavity for a starting capacitor. In 
use, the current coil is connected directly in serics with the 
main winding, and the switch contacts are in the start-winding 
circuit exactly as shown for the centrifugal switches in Fig. 7 
Upon closing the line switch, the relay picks up and closes the 
start winding, holds it in until the main winding current drops 
a few amperes, and then opens the start circuit again. Fig. 13 
is an oscillogram of this operation. Considerable design care 
in application is necessary in this case in matching the motor- 
current characteristics to the relay pickup and dropout, and 
to the expected voltage and load variations. Such current in- 
rush-type relays are presently used on practically all hermetic- 
motor applications. 

(¢) Voltage-change or phase-change relays: Other remote relays 
depend on the voltage change of the starting capacitor, just 
mentioned, or, in another instance, on the phase-angle change 
between start and main windings. 

Fig. 22 shows a voltage relay having a normally closed con- 
tact and 140-volt dropout with a reset (pickup) at 40 volts. Its 
operating coil is simply connected across the starting winding, 
and at the stated voltage, opens the circuit. Once open it re- 


FIG. 23) MOMENTARY CONTACT SWITCH FOR STARTING 


(Contacts at right for start winding only. Contact in center for run 
winding. Note zigzag heater for thermal overload. ) 


mains open by induction, since the main winding gencrates 
some voltage in the start winding due to the rotating field. 
When the motor is turned off, the relay resets, closing the start 
contacts again. This voltage relay is directly applicable only 
to capacitor-start motors. If used on split-phase types, an ex- 
ternal resistance must be inserted in series with the start wind- 
ing to obtain the voltage differences. Then the resistance cor- 
responds in function to the foregoing starting capacitor 

The phase-change relay is not illustrated, but operates on a 
balanced magnetic circuit with two coils opposing their fluxes. 
One coil is in series with the main winding and one in series 
with the start winding. It has been found that near 75 per 
cent speed, the phuse relationship suddenly changes, a net flux 
results and the relay armature operates, similar in function to 
those described 
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(4) Momentary Switch: Since the motor in most attended 
applications accelerates to speed in less than 1 sec, a manually 
operated starting switch has been developed. The switch is an 
alternative-push-button type as shown in Fig. 23, and connects 
both the line and the start winding when pushed ‘‘on."" When 
released, only the line remains on. It has been found practically 
impossible to push and release the switch so quickly that the 
motor would not get up to speed. In this particular model, 
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FIG. 24 SINGLE-PHASE INDUCTICN-MOTOR REVERSING METHODS 
(Reversing centrifugal switch of right-hand diagram same as Fig. 25.) 


VIG. 25 CENTRIFUGAL REVERSING SWITCH FOR “PLUGGING” 
SPLIT-PHASE MOTOR 
(Operating finger shown by phantom in forward and reverse directions 
caused by reversal of collar on conventional centrifugal mechanism. In 
one direction one contact is closed and the other is open and vice versa.) 


main-line overload protection is built in to open the line con- 
tacts thermally in case of overload 

Repulsion Start Accessories. This subject will be listed only 
because of relatively infrequent use. Centrifugally operated 
brush lifters are available for repulsion motors. For repulsion- 
start induction run motors, commutator-brush lifters and bar 
shorters convert a wound rotor to a form of squirrel cage by 
centrifugal action (10 

Reversing Split-Phase or Capacitor-Start Motors. The conven- 
tional reversing method is the double-pole double-throw start- 
winding switch plus a line switch. ‘This is the left-hand dia- 
gram in Fig. 24, and requires the motor to slow down to low 
speed to operate with cither the centrifugal mechanism or cur- 
rent relay. 

If the motor is to be *‘ plugged’’ (instantancously reversed), a 
proprictary centrifugal switch is available as shown in Fig. 25. 
The same number of switch blades are required (right-hand 
diagram, Fig. 24), but full power reversal is possible because of 
the presence of alternate contacts on the start switch. The 
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operating finger is shown in two positions in phantom, sliding 
from one to the other as the motor direction changes. Other 
switches, both drum and toggle types, are marketed to reverse 
split-phase motors, but most require the motor to stop before 
the restart. 

Another use of the induced voltage in the start winding to 
guarantee reversal directions is shown in the middle diagram, 
Fig. 24, where a relay directly across the start winding operatcs 
series contacts in the main winding (18). This method as with 
the voltage starting relay also uses the induced voltage to hold 
the relay in after the centrifugal switch cuts out. Reversing 
then can be done any time by switching, the motor coasting 
down to the centrifugal reset speed before power is again ap- 
plied. However, the direction is always predicted (sce refer- 
ence 17, for further reversing circuits 


SUMMARY 


Eight general classes of commercially available mass-produced 
motors have been described and their properties listed. The 
basic starting methods, characteristics, and auxiliarics have 
been discussed. References have been made to manufacturing 
and performance standards. 

It was argued that building the motor integrally into che 
mechanism achieves practically all the ideal application ob- 
jectives. Probably the only conclusions permissible thus far 
are that the single-phase induction moror is a simple, rugged, 
adaptable prime mover for constant-speed loads, but that proper 
motor application involves many factors which require exten- 
sive knowledge, skill, and experience. These conclusions seem 
especially true and pertinent in the design of mechanisms where 
the product engineer must assume responsibility for the motor 
and its starting accessories. 
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METHOD for reversing a small electric motor in three to 
four milliseconds has been developed by Jacob Rabinow 

at the National Bureau of Standards, Washington, D. ¢ 
Designed specifically to meet the need for high-speed reversal 
of magnetic tapes in the memories of electronic digital com 
puting machines, the technique may prove useful in many other 
applications 

In the Bureau's rapid-reversal motor, the kinetic energy of 
the rotor, instcad of being dissipated as heat in a brake during 
deceleration, is converted into porential energy in a spring 
which is then used to accelerate the rotor rapidly in the op 
posite direction 

A small low-inertia two-phase motor operating at 3200 rpm 
was used. The reversal spring consists of a steel torsion bar 
approximately 31 in. long and */y¢ in. in diam. Only one 
phase of the motor is connected to the a-c power supply, thus 
the motor will rotate in the starting direction, either clockwise 
or counterclockwise. The motor shaft is rigidly connected 
to one end of the torsion bar, which is equipped at the other 
end with two positive unidirectional clutches. One clutch 


Rapid-Reversal Motor 
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Tecumseh Products Company. The “‘Reverswitch"’ is a prod- 
uct of the Iron-Fireman Manufacturing Company. 
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prevents clockwise, and che other counterclockwise, rotation 
It the motor is rotating in a clockwise direction and the proper 
clutch is engaged, the adjacent end of the torsion bar is thereby 
stopped; this brings the rotor to a stop in approximately 20 
deg 

The potential energy stored in the torsion bar is then re- 
turned to the rotor in the form of a counterclockwise impulse 
The motor attains virtually full speed in the new direction 
within about two milliseconds 

In the experimental model of the rapid-reversal mechanism 
buile at the Bureau, the clutches are operated manually, but it 
is expected that in normal use the clutch mechanism will be 
operated by suitable clectromagnetic controls. Although 
the studies thus far have used a small motor of about '/35 hp, it 
is anticipated that motors of all sizes could be reversed rapidly 
by this technique, the speed of reversal being limited only by 
the mechanical strength of the various parts. Moreover, by 
use of suitable circuits, rapid reversal of motors can be ob- 
tained without producing large current surges in the electrical 
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HEAVY COMMERCIAL FORGINGS 


52-IN-DIAM CORRUGATED INGOT FOR A LOW-PRESSURE STEAM-TURBINE ROTOR 


By G. T. JONES 


CHIEF METALLURGIST, HOMESTEAD DISTRICT WORKS, CARNEGIB-ILLINOIS STEEL CORPORATION, MUNHALL, PA. 


ANY types of large forgings including those used in the 
electric-power-generating and shipbuilding industrics 
are produced by the Carnegic-Illinois Steel Corpora- 

tion. More recent production has included forgings for the 
yoke and pole tips for cyclotron magnets and for large anvil 
bases for forging hammers. Smaller forgings for a variety of 
applications are also produced, such as hardened forged-stecl 
rolls for cold-reduction mills, and their counterpart, hardened 
forged-steel sleeves for backing-up rolls. 

Large forgings require special consideration throughout their 
processing in order to meet specifications 

STEAM-TURBINE ROTORS 

One of these is the low-pressure steam-turbine rotor. Many 
rotors were produced for ship propulsion during the war years, 
and three sizes were involved, namely, the low-pressure, the 
intermediate-pressure, and the high-pressure units. 

Low-pressure rotors, for example, have body diameters of 
35 to 40 in. and, as rough-machined, weigh 20,000 to 30,000 Ib 
A 1'/sin-diam bore is machined through the longitudinal 
axis of the rotor concentric with its outside diameter. This is 
done to determine the soundness of that portion of the forging 
and therefore is critically inspected. 

Briefly, specifications require that a rotor must Meet certain 
physical propertics in radial, tangential, and longitudinal 
directions; that the inspection of the bore must not reveal 
Pipe, porosity, or nonmetallics, and that the rotor must main- 
tain dimensional stability in the heat-indication test. While 
there are other requirements, these are the most significant 
Physical properties for a typical rotor are specified as follows: 
Elastic limit, minimum, 65,000 psi; tensile strength, minimum, 
95,000 psi; clongation in 2 in., minimum radial, 18.0 per cent; 
clongation in 2 in., minimum tangential, 12.0 per cent; reduc- 
tion of area, minimum radial, 35.0 per cent; reduction of area, 
minimum tangential, 20.0 per cent. The heat-indication test 


Contributed by the Metals Engineering Division and presented at the 
Fall Mecting, Erie, Pa., September 27-30, 1949, of Tue Amunican 
Condensed. 
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is designed to determine the dimensional stability of the 
rotor at clevated temperatures, from 750 to 900 F, the range 
in which the rotor will normally be operated. The signifi- 
cance of this test is readily apparent, for a rotor having ex- 
cessive Movement at operating temperatures could result in 
serious equipment damage. The composition, in percentages, of 
steel used is: C, 0.20 to 0.30; Mn, 0.50 to 0.80; P, 0.040 max; 
S, 0.040 max; Si, 0.15 to 0.35; Ni, 2.75 min; Mo, 0.40 to 
0.60; V, 0.05 to 0.12. 

Because the physical properties and bore soundness are so 
exacting, it is wecessary that the stecl be of a high order of 
cleanliness, and to achieve this the steelmaking practices 
must be well controlled. Steel may be made in the acid or basic 
open hearth or in the electric furnace. However, this discussion 
pertains only to basic-open-hearth steel. 

In open-hearth-furnace practice, a cold charge is used with 
selected scrap and low-phosphorus low-sulphur pig iron. 
Heats are charged so that the melt carbon is in excess of 0.90 
per cent. The rate of carbon drop is controlled so that it will 
not be greater than 0.30 per cent per hour. This rate is fur- 
ther reduced during the last hour. No additions of ore or alloys 
are made in the furnace later than one hour before tapping. 
The manganese residual is controlled to a minimum of 0.20 per 
cent. Tapping carbon is as high as is consistent with the 
required ladle additions and the ordered carbon range 
Experience has indicated that satisfactory heats may be made 
in 7§-ton or 225-ton furnaces with the latter being used at 
present. 

Even though the steel produced in the furnace and tapped 
into the ladle is of suitable quality, there remains the neces- 
sity for satisfactory casting and stripping practices. The mold 
into which the steel is cast must be of a design to produce an 
ingot of exceptional soundness. For low-pressure rotors a 
specially designed §2-in-diam big-end-up mold is used. The 
mold has a special outside contour which tends to accelerate 
ingot solidification, particularly in the bottom portion. The 
inside contour is corrugated, a design which reduces the 
tendency to ingot surface cracking. The rate of rise of 
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UPSET-FORGED 49-IN-DIAM BLOOM READY POR FORGING TO 
44-IN. OCTAGON 


MecHANIcAL ENGINEERING 


The next step is to deliver the ingot, shown in Fig. 1, to a 
heating furnace in the forging department. Delivery time is as 
short as practicable since long delivery encourages the develop- 
ment of ingot cracks. The ingot is charged horizontally into a 
top-and-bottom-fired car-bottom furnace whose temperature is 
approximately that of the ingot—generally around 1300 to 
1500 F. The ingot is equalized at this temperature and then 
maintained for at least 6hr. It is then heated in approximately 
15 hr to a maximum forging temperature of 2200 F, where it is 
maintained for about 30 hr to insure temperature uniformity be- 
fore forging. 

Several presses are available for large forgings, with the 
majority being produced on the 7000 and 12,000-ton presses. 
The smaller of the two presses is a recent installation and is a 
four-column hydropneumatic press rated at 7000 net tons with a 
height of 43 ft above floor level. Its columns are 26 in. in diam 
and are spaced on centers of 18 ft 6 in. and 7 ft 4in. There are 
two main cylinders 43 in. in diam which operate at a pressure 
of 4500 psi. The plunger has a 10-ft working stroke at a rate of 
3 in. per sec and an idling stroke at 10 in. per sec. Power is 
supplied by three pumps, cach having a capacity of 330 gpm. 
Each pump is driven by a 1000-hp motor. The system in- 
cludes four hydraulic pneumatic accumulators cach having a 


FIG. 3} END SHAFTS OF ROTOR COMPLETED WITH BODY STILL A 44-1N. OCTAGON 


FIG. 4 PORGED STEAM-TURBINE ROTOR READY FOR HEAT-TREATMENT 


the steel in the mold is controlled in order to minimize ingot 
cracks which often develop when the pouring rate is too 
fast 

After the ingot, which weighs 64,000 Ib, ts cast, it is held in 
the mold for a specified minimum time before stripping. In the 
case of the §2-in-diam ingot, the hot top shell is removed 10 
he after casting and § hr later the ingot is stripped from the 
mold. The stripping time is dependent upon the time re- 
quired to assure complete solidification of the ingot 


volume of 2250 gal. Make-up air for the accumulators is 
supplied by a two-stage compressor of 16 cfm capacity at 
pressures from 90 to 4500 psi. There are nine car-bottom 
heating furnaces for this press. Of these, two are 12 ft X 
30 ft and seven are 15 ft X 49 ft. These furnaces are top- 
and-bottom-fired with capacities from 300 to 500 tons. 

The ingot is forged first to the smallest octagon or round, 
approximately 40 to 42 in., that will permit upset forging after 
the top crop is removed. Generally the length of the octagon 
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5 SLOTTED LOW-PRESSURE STEAM-TURBINE ROTOR 


FIRST HEAT 


BODY OF DIA INGOT WEIGHING 
FORGED TO OCT BY ISO*LONG. 
AND HOT TOP SHEARED OFF 


Tor 


| 
p——-- 180 


SECOND HEAT 
OCT UPSET FORGED TO APPROR 100" DIA 
BY LONG. 62" OC T FORGED ON BOTTOM 
END. BODY FORGED OCT 
CHUCK HOLD. 


fy 
4 
s2-ocr 


THIRD HEAT 


HEAT 
FORGED 40° CHUCHHOLD ON TOP END 
USEO 10" VEE BAR AS INDICATED 
FORGED T ADUACE NT TO BOTTOM 


SIATH HEAT 


FOURTH HEAT 


FORGED 42°CHUCKHOLD ON BOT TOM ENO. 
MARK OC AS INDICATED. 


SEVENTH HEAT 
FORGED TOP END OF 62” OCT TO SeOCT 
FORGED 62" OC T BODY TOGO" OM 
TOP END OF OC T FORGED TO 2s” OCT 
FORGING FINISHED AS INDICATED 2NO 
TOP CHUCK HOLD SHEARED OFF. 


ESTIMATED WEIGHT 94400 


FORGED 4% OCT TOM OCT BOTTOM END 


@S°OCT FORCED OCT AND 

MARKED AS INDICATED. 
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FIG. 6 


FIG. 7 WATER-WHEEL-SHAFT FORGING IN 96-IN 


or round cannot exceed 2'/» to 3 times its diameter since a 
greater ratio may result in bending of the forging during up- 
setting. 

After the round is forged, the hot top is sheared. The forg- 
ing is then reheated and placed under the press for upset forging 
At the completion of upsetting, the diameter of the forging 
has been increased to 49 in. and the length reduced to 85 in 
The upset forging is reheated and forged to a 44-in. octagon X 
112-in-long bloom. The beginning of this operation is shown 
in Fig. 2. At this point it is marked for subsequent forging 
After reheating, both top and bettom ends of the forging are 
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OF OCT. FORCED TO 23° OCT. BOTTOMEND 
OF FORGING ROUNDED AS AND 
CHUCKHOLD SHEARED OFF. 
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FORGING PROCEDURE POR A 60-IN-DIAM GENERATOR-ROTOR FORGING 


LATHE READY FOR ROUGH-MACHINING 


forged to a 23-in. octagon. Following another reheating, it 
is forged to the size shown in Fig. 3. Another reheating and 
the torging is completed, Fig. 4 

Immediately after forging, the rotor is charged into a 1500 F 
furnace, given an annealing treatment, followed by a normaliz- 
ing and tempering treatment. Following this, it is rough- 
machined and bored. The inspection of the bore is made at 
this time. The rotor is then ready for grain-refining treatment 
of normalizing at a lower temperature than the first normalizing 
and tempering. Preliminary physical tests are taken and the 
forging is then machined to final size, magnaflux-inspected, 
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and stress-relicved. Official physical tests are then made and 
the rotor is given the heat-indication test. This test consists of 
placing the rotor in a lathe, covering it with a portable electric 
furnace, and heating it to 850 Forhigher. Both in the heating 
and cooling, it is rotated at 2 rpm and its expansion and con- 
traction measurements are recorded at specific locations on the 
rotor. Deflection of its longitudinal axis must not be more 
than 0.001 in. as shown. by the final hot and final cold readings 
This operation completes the processing of the rotor. Fig. 5 
shows a partially completed slotted rotor. At this stage it is 
recognized that slotting, because it exposes many transverse 
sections of the rotor, represents an additional severe test of stecl 
quality 


GENERATOR SHAFTS 


Generator shafts are representative of another type of large 
forging. Their specifications and production requirements arc 
similar to those specified for rotors. The outstanding differ- 
ence is their size and this difference necessitates the use of larger 
ingots such as the 70-in-diam ingot weighing 150,000 to 170, 
000 Ib, the 77-in-diam ingot weighing 175,000 to 210,000 Ib, 
the 95-in-diam ingot weighing 300,000 to 370,000 Ib, and the 
110-in-diam ingot weighing 400,000 to 500,000 Ib 

The various steps in forging a large generator shaft made 
from a 95-in-diam ingot weighing 300,000 Ib are outlined in 
Fig. 6. A forging of this type is usually made from a nickel- 
molybdenum-vanadium stecl, similar to that mentioned in the 
rotor description. Typical physical properties required are as 
follows: Yield strength, minimum (0.01 per cent offset), 45,- 
000 psi; tensile strength, minimum 80,000 psi; elongation in 
2 in., minimum longitudinal, 20.0 per cent, radial, 11.0 per 
tangential, 16.0 per cent; reduction of arca, minimum 


cent, 
35.0 per cent, radial, 18.0 per cent, tangential, 


longitudinal, 
28 0 per cent 
A double normalizing and tempering treatment is given the 
generator shaft after forging. This is followed by rough-ma 
chining, the over-all length being 32 ft 2'/4in., the body 56° 
in. in diam and 12 ft 8'/, in. in length, and the total weight 
being 133,500 Ib 
Forgings of this type are tested, as indicated by the specifica- 
tion, in longitudinal, radial, and tangential directions. Here 
again are zests that require a high standard of stecl quality 
Bores in these forgings are much larger than in steam-turbine 
rotors. In the case of the foregoing generator shaft, the bore is 
4°/sin. indiam. It is customary to stress-relieve these forgings 
and this is done at temperatures slightly lower than those used 
in final tempering. In this treatment the maximum heating and 
cooling rates are restricted to approximately 20 per hr 
It is believed chat stress reduction is further enhanced by such a 


practice 
WATER WHEELS 


Water wheels, which are representative of another type of 
, form a part of the driving equipment for convert- 


large forging 
Most often these are made 


ing water power to clectric energy 
from large 95-indiam and 110-in-diam because of 
their weight and the large diameter (up to 85 in.) of then 
collars. The specified physical propertics are somewhat lower 
than those of steam-turbine rotors and generating shafts 
Yield point, minimum, 


ingots 


Typical requirements are as follows: 
35,000 co 40,000 psi; tensile strength, minimum, 70,000 to 
75,000 psi; elongation in 2 in., minimum, 18.0 to 22.0 per 
reduction of area, minimum, 430.0 to 40.0 per cent 

in percentages, of the stcel used is: C, 
P, 0.040 max; S, 0.040 max; 
0.03 to 0.08 


cent; 

The composition, 
0.40 to 0.50; Mn, 0.60 to 0.90; 
Si, 0.20 to 0.35; Ni, 0.40 to 0.60; V, 


MECHANICAL ENGINEERING 


The heating, forging, and treating practices are much the 
same as those employed in producing generator shafts. Bores 
in these forgings are from § to 12 in. indiam. An example of a 
rough-forged water wheel is shown in Fig. 7. Over-all length 
of this forging is 36 ft 


STEBL SLEEVES 


Hardened forged-steel sleeves are still another type of forging 
requiring special processing. These sleeves are used for back- 
ing-up roll assemblies in hot and cold mills. In gencral, cast 
steel backing-up rolls are furnished with hot-strip mills, plate 
mills, and four-high cold-reduction mills. Cast backing-up 
rolls are used until their minimum usable diameter is reached, 
and they are then machined to arbors over which hardened 
forged-steel sleeves are shrunk. This practice extends considera 
bly the service life of the cast backing-up rolls. It is cus- 
tomary for mills to secure additional cast backing-up rolls in 
order to maintain a potential supply of arbors, but the practice 
of securing forged-steel arbors is also followed. 

A sleeve for a tin temper mill is a typical example of this type 
of forging. It has a 42°/s-in. OD, a 28-in. ID, and a 427/s-in 
body length. Steel used for sleeves is gencrally a high-carbon 
(0.50 to 0.65 per cent) nickel chromium, or chromium-molyb 
denum grade, and it may be produced in the open-hearth or 
electric furnace depending upon the chromium content. Three 
sleeves of the size mentioned are produced from a 48-in-diam 
ingot weighing 72,800 Ib. Fig. 8 outlines the various steps in 
the forging of this ingot. 

The ingot is first forged to a 44-in. octagon and sheared into 
three pieces, cach 42 in. in length. The pieces are rcheated 
and each is upset-forged to 36 in. in length and then a 16'/¢ 
in-diam hole is punched through the longitudinal axes 
After reheating, the preces are forged on a 16-in-diam bar and 
the hole is expanded to 20in. indiam. These expanded pieces 
are then reheated and forged on a 19-in-diam bar to a 39'/,- 
in-octagon and the hole is enlarged to 21 in. Reheating is 
followed by a forging of the ends to a level contour. 
After the final reheating the sleeve is forged on a 19-in-diam- 
bar to 26 in. ID, 44°/s in. OD, and approximately 53 in. in 
length 

After forging, the sleeves are heat-treated to secure the de 
sired microstructure for the subsequent hardening treatment 
After heat-treating and rough-machining, the sleeves are hard 
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ened by water quenching and tempering, in this instance to a 
hardness of 70 to 80 Shore scleroscope 

Larger sleeves have been made, and in Fig. 9 is shown what is 
believed to be the largest sleeve ever produced. This photo- 
graph shows the sleeve and arbor assembly for a 160-in. plate 
mill immediately after the sleeve has been shrunk on its forged- 
steel arbor. The arbor has an over-all length of 25 ft 31n., and 
its machined weight is 98,300 Ib. The sleeve has a $9-1n 


FIG 9 SLEEVE AND ARBOR ASSEMBLY FOR A 160-IN. PLATE MILL 


OD, a 43-in. ID, and is 154 in. long. It weighs as rough-ma 
chined, 55,130 Ib 


ANVIL BASES FOR HAMMERS 


Anvil bases for hammers, another type of large torging, are a 
recent development and present one of the most difficult han- 
dling problems in forging. The stcel used is generally 0.25 to 
0.35 per cent carbon with the addition of a grain-refining cle- 
ment. The ingot sizes used are rectangular in cross section, 
an example of w hich is an ingot 69°/,in. X 1§6'/sin., weighing 
§03,000 Ib. 

The forging of an ingot of this size is accomplished on the 
7000-ton press in the following manner: The ingot is first 
forecd to reduce the 156'/-in. dimension to 125 in.; reheated 
and forged to a thickness of 61 in.; reheated and forged to bring 
the width back to 125 in. since it had spread in the previous 
forging. In addition, the top and bottom discards are taken 
at this time so the forging has the approximate dimensions of 
6lin. X 125in. X 1$5in. After the foregoing operations, it is 
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reheated and a double fuller tool is used on one face to flare 
the 61-ia. dimension to 82 in., with the 125-in. dimension being 
reduced to 107 in. and with the opposite face spread to 62'/3 
in. The flared face is then forged to a flat surface. The forg- 
ing is reheated and placed with its ends on the press dics. 
These ends are forged to a reasonably level contour, reheated, 
and the 62'/;in. dimension reduced to 61 in. The forging is 
again reheated and the sow block seat forged in the 61-in. face 
using a 23-in-diam dic. See Fig. 10. 

The anvil block is given a normalizing and tempering treat- 
ment after forging. The size of the forging compared to the 
press opening between columns and dies illustrates well che 
problems that must be considered in its production on the 7000- 
ton press. Machining on this forging was required on the top 
and the bottom faces as well as on the sow block seat. The 
weight of this base, as forged, was 290,000 Ib. 

There has been slight mention of press size in this paper, but it 
is considered desirable practice to employ the largest available 
presses for the forgings just described. Work penetration is 
necessary and particularly so when a forging requires a smal] 
bore for critical inspection purposes. It is believed that the 
penetration is not only a function of draft, but of die width also, 
and for this reason the large presses with their wider dies 
are favored. Drafts used on most of these forgings are nor- 
mally from 3 to 4 in. after the ingot corrugations have been 
forged. 

This schedule is followed until the forging is almost complete 
when drafts are reduced to approximately 2in. Heating times 
for large ingots are exceedingly long and for the 110-in. and 95- 
in-diam ingots, when charged immediately after stripping, are 
110 and 95 hr, respectively. The heat-treating of these forgings 
requires extreme care; the furnaces used are generally under- 
fired and equipped with sufficient thermocouples to enable 
the operator to secure temperature uniformity, 


SUMMARY 


This paper has aimed, in a brief way, to cover the scope of 


the large-forging industry. Several types of these forgings 
have been discussed in some detail. Their production necessi- 
tates the use of large equipment which must be well controlled 
to produce forgings that meet specifications. To do this mcans 
that both the actual processing and the planning that precedes 
it must be carefully and thoroughly performed 


FIG. 10 FORGING SOW BLOCK SEAT IN ANVIL-BASE FORGING 
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INTRODUCTION 


HE U. S. Department of Defense is the largest and most 
diversified single enterprise in the world. The preserva- 
tion of our American way of life demands that it also be 
one of the best. In order to attain and maintain its superiority, 
it spends a considerable proportion of its money cach year on 
engineering research 
A substantial part of this research is farmed out to private 
concerns and to educational institutions. Some of it, on the 
other hand, is done by the Armed Forces themselves when pri- 
vate groups are not equipped with the facilities or specialized 
man power required to do it. One of the fields in which private 
groups have relatively little training or facility is that of ord- 
nance. There is no ‘‘open market’ for guns, mines, depth 
charges, torpedoes, rockets, missiles, bombs, and the like. For 
its part the Navy has been forced, with a few exceptions, to de- 
velop these things itself 
This has brought about the rise of a relatively new profession 
which, for our present purpose, we will call ordnance engineering. 
It is unlike its sister professions such as automotive and marine 
engineering in that the Navy cannot look to the colleges or to 
private industry to produce specialists in this field. It must 
turn them out itself 
A mechanical engineer who is well on his way to professional 
competence in the field of ordnance will have specialized in one 
or two supporting ficlds. It may be the design of rockets, wind 
tunnel components, or shock-test machines; or it may, for 
example, be the design of instrumentation for research in hydro- 
ballistics. On the other hand he may have selected the re- 
search and development aspects or ordnance-evaluation tech- 
nology, ranging from the design of instrumentation for rescarch 
in environmental conditions at the carth’s poles, to testing in 
the laboratory the resistance of ordnance items to exposure to 
simulated conditions. The basic fact is that the art of creative 
ordnance development is supported by the fields of pure and 
applied physical science, and depends vitally on the research 
taking place in them 
The Naval Ordnance Laboratory employs about 2100 civilians 
of whom, roughly, one third are professional scientists and 
Of these, the mechanical engineers are the largest 
They are dis 
technical de- 


enginects 
single group, with physicists a close second 
tributed principally among three operating 
partments, namely, research, engineering, and technical evalua- 
tion 

Mechanical engineering plays a vital role in cach of them, as 
they cach represent a major stage in ordnance development 
The jumor mechanical engineer ac NOL has thus an oppor 
tunity to become oriented in his profession under circumstances 
at least as diversified as those in any other research and develop- 


ment laboratory in the nation 
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THE JUNIOR PROFESSION AL-TRAINING PROGRAM 


Junior engineers are normally employed by the Laboratory at 
the end of their junior year in college and spend that summer 
working under the supervision of experienced engineers. They 
then may go back to college to obtain their bachelor’s degrees. 
If their summer work was excellent, they may return to the 
Laboratory to continue their employment on a regular basis. 
They now find themselves in an intensive training and evalua- 
tion program. Each trainee is rotated individually from one 
laboratory section to another, spending two months in cach, 
until he has been under the independent supervision of four 
experienced engineers, in four different types of ordnance- 
engineering activity. These may include ordnance-engincer- 
ing research, design, development, testing, or evaluation, both 
in the laboratory and in the ficld. During this period he also 
receives Classroom instruction in the fields of ordnance; Labora- 
tory plant, facilities, and instrumentation; Laboratory technical 
project administration; and he also attends refresher sessions of 
five hours cach in curve fitting, evaluation of experimental data, 
technical-report writing, and patent law. 

Alternatively, junior engineers may be employed at NOL as 
part of a co-operative engincering-cducation plan such as we 
have with the Massachusetts Institute of Technology. Under 
this plan, students work at the Laboratory and study at the 
Institute, alternating in pairs at four-month intervals. These 
employees, however, spend fowr months in cach of four rota- 
tional billets, but attend the same orientation classes as the 
other junior professional trainees. At the end of the program 
they receive their master's degrees from the Institute and are 
assigned permanently to our staff at the assistant-engineer level 
Currently we have with us 22 junior profession] trainees (mathe- 
maticians, engineers, and physicists) of which four are M.I.T. 
electrical-engineering co-operatives. The M.I.T. students are 
required by the Institute to work on a thesis problem as a pre- 
requisite to graduation. The arrangements for this are de- 
scribed below under the graduate-study program 

In cither case, cach trainee is evaluated by the personnel 
department, at the end of this rotation and classroom term, on 
the basis of the reports turned in by his four supervisors, on his 
own progress reports, on his grades, on his classroom examina- 
tions, and on the results of three so-called “patterned inter- 
views" he has had independently with three members of the 
training-division staff. Using these evaluations, the technical 
departments fill their junior organizational vacancies from this 
pool of trainees, who in turn are now expected to be able to 
assume their responsibilities on a junior-engineer level. Those 
not selected in this process are dropped from the rolls 

This rotational plan has two important advantages to the 
Laboratory: First, the trainee has an opportunity to *‘find him- 
self’ professionally in one or more of the basic engineering 
activities; second, the Laboratory has an opportunity to col- 
lect, ‘‘under forced draft,’’ valid and reliable personnel-inven- 
tory data on cach trainee. It is our principal basis for assign- 
ing, or terminating the employment of, the junior professional 
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employee in a manner most advantageous to us and to himself. 

Mechanical-enginecring students may be interested in know- 
ing what our mechanical-cnginecring supervisors look for in 
their trainees while evaluating them. They naturally expect 
the trainee to display fundamental engineering knowledge on the 
level expected of him while in college. In addition to this, 
they would like to sce definite evidence of the development of 
certain skills and attitudes of which the following are cited as 
suggestive: 


Skalls 

a_ Ability to make and read a mechanical draw ing with pro- 
ficiency 

6 Ability to design creatively and inventively. 

c Ability to devise a test procedure 

d_ Ability to use all the machines in the staff shop. 

e Ability cto use the English language, especially in reports 

f Ability to plan and co-ordinate those parts of his assign- 
ment which must be performed by service groups. 

g Ability to work in close harmony with the other persons 
in his immediate group 


2 Attitudes. 

a An awareness of the importance of checking his own work 
(His college answer books are of little use to him now in this 
respect.) 

6 An inclination to do his own drafting. 

¢ An appreciation of the capabilities and limitations of the 
machines in the staff shop in relation to the projects he is work- 
ing on 

d Ar. awareness of how his own work fits into that of the 
rest of his group 

¢ An active interest in his own professional development, 
whciher by formal or informal courses, related reading, or by 
contact with more experienced persons 

f Arrival at work in the morning with an attitude of interest 
and expectancy. 

g An appreciation of the importance of channeling his 
interests, so as not to spread himself too thin. 

4 A willingness to adapt himself wholcheartedly to the 
demands of the job. 

i A liking for variety in his daily work schedule, as, for ex- 
ample, between designing, drafting, and testing. 


The foregoing items were culled from the initial results of a sur- 
vey the training division is conducting to find out what criteria 
our mechanical-engineering supervisors are actually using (con- 
sciously or unconsciously) when deciding whether to recom- 
mend junior mechanical engineers for promotion to assistant 
mechanical engineers. Since such promotions frequently occur 
after one year of experience, these items have considerable rele- 
vance to our present discussion 

It may be correctly inferred from the foregoing list that 
junior engineers succeed or fail in our training program, not 
only because of what they may or may not know, but also be- 
cause of the skills and attitudes they display. It is trite, but 
true, that it is not so much what one knows that counts, bur 
what one can do with what one knows. Perhaps the man who 
first expressed this thought was an engineer at heart 

If our junior engineer has jumped the summer and winter 
hurdles successfully, he may take full advantage of the NOL 
graduate-study program 


THE GRADUATE-STUDY PROGRAM 


Through a co-operative arrangement with the nearby Univer- 
sity of Maryland, the Naval research agencies in the Washing- 
ton area have been able to set up a large variety of graduate 
scientific and engineering courses on Government premises dur- 
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ing late-afternoon hours. They are taught in most cases by 
Government scientists whom the University appoints to its 
faculty for this purpose. Full residence credit is given by the 
University toward advanced degrees in the physical sciences, 
mathematics, and engineering. During the fall term, 1949, cight 
of these courses were held at The Naval Ordnance Laboratory 
and 204 of its employees were enrolled in the interagency gradu- 
ate-study program. Through arrangements concluded with 
two graduate schools in the vicinity, there are now four candi- 
dates for the doctorate employed by the Laboratory on Naval 
research projects which also satisly the thesis requirements of 
those institutions and will be fully accredited by them for de- 
gree-granting purposes. Through similar arrangements with 
these and other graduate schools in the East, there are an addi- 
tional 21 candidates for the master’s degree. In order to assist 
younger employees in pursuing planned and coherent academic 
programs as opposed to haphazard accumulations of credit 
hours, an informal advisory committee on graduate study has 
been established at the Laboratory. It is composed primarily 
of those members of the Laboratory's staff who have been 
appointed to the University faculty. 

This committee provides assistance in two other directions: 
(1) to the NOL training division to provide counsel on the ex- 
tent to which the program is living up to its in-service charac- 
ter, and (2) to the University to keep it advised on the extent to 
which academic standards are being maintained. The program 
begins its class sessions one-half hour before the end of work cach 
afternoon. Employees are given this half hour as ‘‘official 
business"’ if the courses in question are definitely related to their 
professional advancement on their present or anticipated jobs 
If the courses are not, the time must be compensated for by the 
employee by taking leave, readjustment of working hours, or a 
combination of both. Each individual case is judged initially 
at the first line of supervision, Although this policy neces 
sarily produces some inequities as viewed across organizational 
lines, no grievances have ever reached important proportions 
This is fortunate, since the first line of supervision is the manage 
ment level on which specific training needs can be determined 
with greatest validity. A course in wind-tunnel design, for 
example, might be quite necessary to the professional develop- 
ment of a mechanical engineer working in aeroballistics; an 
otherwise similarly qualified engineer working on ordnance- 
vibration problems would, on the other hand, compensate the 
government for official time spent in a course so obviously 
unrelated to his current specialty. 

In order to make this policy workable, the training division, 
with the committee's assistance, has drawn up a core list of 
approximately fifty courses which the Laboratory feels are 
directly related to the academic knowledges and skills required 
of our technical workers by the research and development pro- 
grams to which it is committed... The list is reviewed periodi- 
cally to make certain that the knowledges and skills taught do 
not lie materially outside the scope of the Laboratory's techni- 
cal mission, and that enough courses are included to give this 
mission adequate academic support and to give the student a 
maximum of academic freedom. Thus not all the courses for 
which there may be employee demand are offered, only those 
on the core list. Persons desiring to take non-core-list courses 
may take the fifteen-minute drive by auto from the Laboratory 
to the University campus, and arrange to be away from work 
through one of the methods mentioned earlier. 

The entire core list cannot be reproduced here; however, the 
strictly mechanical-enginecring portion may be of interest: 


Theory of Sound and Vibrations Advanced Machine Design 
Advanced Fluid Dynamics Advanced Acrodynamics 
Theory of Elasticity Advanced Metallurgy 
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The remaining courses in the core list, particularly those in 
physics and mathematics, provide the remainder of the frame- 
work within which a mechanical engineer employed at the 
Laboratory may plan a complete graduate program. Instruc 
tors in the program must, of course, compensate for the half 
hour of government time spent teaching cach class. Two 
Saturdays’ extra work per semester usually take care of this 

The committee also assists in locating, out ofthe technical 
programs the Laboratory is working on, suitable ‘‘unclassified”’ 
thesis problems for accreditation both on the master’s and doc- 
tor's levels. An employee who is a candidate for an advanced 
degree is, whenever possible, assigned to an appropriate un 
classified laboratory problem of his own choice. The problem 
then becomes an official assignment and is worked on during 
regular working hours. If he finds the choice of NOL problems 
too restrictive, he may choose his own, and work on it at NOL 
or at the University out of hours. In some cases graduate 
students at distant universitics have, with faculty encourage- 
ment, accepted employment here because of the opportunity to 
work on problems for which our facilities were especially 
suited, and for which the University had accordingly expressed 
willingness to grant credit toward the thesis requirement. In 
such instances the accrediting University appoints a senior mem- 
ber of the Laboratory's staff to its faculty (with or without pay) 
to supervise the thesis in the University’s interests. Academic 
institutions vary widely in their wiliingness to accredit thesis 
work done in these circumstances. The trend has been, how- 
ever, in the direction of favoring this scheme when benefit to 
the student has been established. 

The actual arrangements between the University of Maryland 
and the Naval activities in the Washington area are carried out 
directly and informally. A co-ordinating committee, known as 
the Science Training Group, acts as a sounding board and 
policy-recommending body for the Civil Service Commission's 
Advisory Committee on Scientific Personnel, of which it is a 
subcommittee. All the interested government agencies are 
represented on it. 


CIVIC RESPONSIBILITY 


A young engineer's transition to professional responsibility 
will be helped along not only by such formal programs as we 
have just described, but also by the informal and unofficial pro- 
fessional climate the Laboratory is able to maintain. Thus he 
is a frequent target of the perennial membership drives put on 
by the engineering socictics through their local sections 
(NOL alone has 70 of your members, and there is no escaping 
them!) He is invited to their meetings, and if he is wise, he 
will participate actively in the affairs of one of these local 
groups. The Laboratory publishes a semi-annual directory of 
employees afhliated with professional socictics, and his name 
May soon appear on it P 

In the meantime, notices come to his desk of in-service semi 
nars and colloquia, held at NOL or other government labora 
tories nearby, on subjects which may be of interest to him in his 
regular work. After four or five years he may be asked to speak 
briefly on his own work or even to preside at one of these meet- 

When he gets to this point he is ready to take 
presentation of a paper at a regular meeting of his 
To encourage 


ings himself 
the big step 
society, and later, its publication in its journal 
the writing of technical papers for presentation at socicty 
meetings and for subsequent publication, the Laboratory pub 
lishes internally a quarterly report of the activities of its 
scientists and engineers in this ficld of professional endeavor 


COMMUNICATIONS SKILLS 


To further assist this group along these lines, the Laboratory 
It is regrettable bur 


runs a course in technical-report writing 
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true that proficiency in engineering is not always associated 
with proficiency in reporting on its results. The course is 
slanted toward our own organizational needs and is taught by 
employees who are well qualified in this field. 

Another occasional weak spot in the engineer's communica- 
tions kit is in thinking and speaking effectively om bis feet. Trac, 
colleges have gone to some lengths in setting up courses in pub- 
lic speaking for the engineering student. But alas, the situa- 
tion often tends to be academic: The motivation that should 
be provided the student by being periodically put “‘on the spot’ 
as his group's official speaker is too often absent. It is, how 
ever, very much present in an NOL-cmployed engineer, and 
accordingly, the learning curve tends to be much steeper and to 
flatten out much later. Further, we are most fortunate in 
having the services of Prof. Henry G. Roberts, formerly o1 
George Washington University, who showed great insight in 
the development of our public-speaking course. Instead of 
constructing it along traditional academic lines, he used a dozen 
or so typical “‘ public’’-speaking situations most engineers sooner 
or later have to face and framed his course around them. What 
engineer of a few years’ experience, for instance, has not had to 
make an announcement, read an unfamiliar piece aloud, explain 
how to perform a given operation, or explain what he does for a 
living? Because the course provides instruction geared to these 
and other similar situations, the student motivation is keen and 
Opportunities to practice in actual Laboratory situations are 
plentiful. The Laboratory's official policy, incidentally, is to 
make the course available only to those employees whose 
superiors have already completed it. 

The ‘advanced course™’ is then given through the medium of 
our official technical-progress meetings. Professor Roberts 
participates indirectly in the formulation of the agendas and in 
the setting of the time limits on cach speaker. The speakers 
are required to rchearse their presentations in preaudit mectings 
in which he makes suggestions as to the arrangement of their 
matcrial in the interest of lucidity and audience appeal. Wire 
recordings are made and played back. It is a quirk of human 
nature that, to us, no one’s vocal manner is as attractive as our 
own; that we never make poor presentations ourselves -we 
only sit through the poor presentations of others. Most of us 
can remember the shock we experienced when we heard our 
voices played back for the first time in our lives. As far as | 
know, all of the NOL papers presented at this convention have 
been preaudited by Professor Roberts. If you don't like the 
result do not blame him. Rather, consider what a beating you 
might have taken if he had not been asked to run the interfer 
ence! 

We all know that in large companies a great deal of the 
engincer’s time may be spent in discussion meetings. These arc 
usually called for one or more of the following reasons: (1 
to develop support for required action, (2) to consider un 
solved problems, (3) to settle disagreements and get group 
agreement 

To be successful, such meetings must display full participation; 
they must get consideration for allrelevant opinions, viewpoints, 
and experiences; they must stay on the subject and they must 
not be used to settle personal conflicts and arguments. Most 
important, they should close with complete agreement, even if 
that agreement must be on the points on which agreement can 
not be reached within the time allotted. Skill in directing dis 
cussion Mectings may be gained with practice under the guid 
ance of a skilled instructor. In recent months we were able to 
conduct two training programs in discussion leading and in both 
cases the group consisted of a superior and his immediate subor- 
Actual operating problems were used for discussion 
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ECHNICALLY, it is management that inspires and 
guides the interplay of ‘‘land,"’ ‘‘labor,"’ and ‘‘capital” 
for the creation of wealth, and management has these 

same three elements to deal with everywhere, under all of the 
“isms.” That is a sweeping function, the full competent exer- 
cise of which in the fluid relationships and interweaving inter- 
ests of people would sct off management as the guide, not of the 
economics only, but also of the culture, morals, organization, 
and affairs of society. It is quite safe to consider that nothing 
is more essential to civilization or calls for sounder character 
and higher consecration than good management, so when the 
engineer steps forward to play his part in it he can well ad- 
monish himself: ‘‘Put off thy shoes from off thy feet, for the 
place whereon thou standest is holy ground.”’ 

The practical factors relating to any enterprise, given in the 
order of their first appearance as the enterprise gets under way, 
are site, building, machinery, tools, materials, labor. Labor 
means of course all labor, top, bottom, and intermediate. 
It is sobering if not humiliating to have to notice at this late 
day the peculiar fact that all of the first four are subject to 
specification. No one would think of contracting for any one 
of these except on specification. But today, when it comes to 
labor, so much an hour (or some other interval of time) is 
about all that we know how to say, and we fail to pause long 
enough to remember that this specifies exactly nothing. We 
shall come presently to an amendment that the time-study man 
might offer on the point, but whether the amendment passes or 
not, in the main at any rate, so much an hour sums up our 
thinking. ‘That is as humiliating as a stone in the shoe, for the 
first four of these practical factors derive their values entirely 
from the value of labor, the fifth. If any one of the five needs 
specification, it is labor 


SCIENTIFIC MANAGEMENT 


It was to break that vacuum, at least on the practical level 
and at the start, that scientific management came forward 
ibout 60 years ago. By using the methods of engineering, 
intense and consecrated men founded the science and art of pur- 
chasing and directing labor on engineering specification. 
They, too, when they said labor, meant all labor, top to bot- 
tom. Once they had set out to run down the problem on the 
practical level, they found themselves in something highcr; 
in fact, they were on the threshold of a deep and vital philoso- 
phy, and they addressed themselves to it so that laboriously 
and gradually they might mature it in theirday. The extent to 
which they succeeded will not fail to impress chose who read 
what was written in the closing days of their cra, a few years 
before World War I, provided the reading is attentive. 

First there was a reconsideration of the purpose of manage- 
ment. The new definition of this purpose so broadened it as to 
demonstrate how necessary it had been to reconsider (1)." 


~ 1 Numbers in parentheses refer to appended Citations and Bibliogra- 
phy at the end lime paper. 


contributed by the Management Division and presented at The 
Fall Meeting, Worcester, Mass., September 19-21, 1950, of Tur American 
Society or Macnanicat ENGINEERS 


MANAGEMENT and 
Its CRITICAL OPPORTUNITY 


By ARTHUR B. GREEN 


CONSULTING ENGINEER, NEEDHAM, MASS 


637 


MEMBER ASME 


Latent in that definition, and so in the very beginnings of sci- 
entific management, is the thought that management is more 
than something applied by a top group to an organization, but 
equally applies to everybody; and when the principles are more 
fully unfolded, there is a thoroughgoing reconsideration of the 
responsibilities. These required such complete revision as to 
transfer the great bulk of them then carried by the workmen 
over to the management, and to enlarge and elaborate the man- 
agement to receive and discharge the new responsibilities. 
Whar this rearrangement amounted to, if perhaps not always 
explicit in the writings, was to turn the organization virtually 
upside down, placing management at the service of labor (2) 
No doubt there were quite enough emotional hurdles for the 
movement to take without insisting too obviously on this 
blow to the pride of position; but if insistence had been unre- 
strained, it would have been quite in line with the doctrines of 
economics, for in economics there is general agreement that 
actually labor employs capital, not capital labor, 

Wherever scientific management went into full and correct 
operation, it returned impressive increases in production, often 
300 per cent or more, coupled with improved workmanship and 
higher quality, drastically lower cost per unit, increased profit, 
and higher wages, the last two surpassing anything that was 
otherwise possible. Such wastes as fatigue, injurics, and 
spoilage dropped steadily toward zero. And what in the long 
run was even better, there was accelerated improvement in 
methods and tools by having everyone interested in improve- 
ment and pushing for it. 

‘Full’ and ‘‘correct’’ had to be the bywords, for terrible 
mistakes could be made, and proper cautions were emphasized 
carefully. Since men and women are individuals and the object 
was to bring cach individual to his highest, ‘‘each individual 
must be dealt with separately as a person, not in gangs or by 
classifications’’ (3). That was the first caution, and the second 
was similar: ‘‘Never mistake the mechanism of management 
for the essence, or underlying philosophy,"’ since the mechanism 
can be turned to evil purpose as well as good by those who 
have too little character and too low an aim (4). Then too 
“take plenty of time and do not try to go fast’’ (5). Many 
habits have to be changed, many assumptions modified, many 
prejudices violated, and it is necessary, therefore, to make 
sure that one man is convinced and happy before pushing on to 
the next 
SCIENTIFIC MANAGEMENT ILL RECEIVED 


Science, art, philosophy as all this was, it was not written 
in the language of modern salesmanship and could not have 
been. To get it in the mind and in the heart called for candor, 
accuracy, unalloyed truth, and perhaps most difficult of all for 
top officials, critical self-examination. It was a proposal im- 
possible to present on the basis that ‘“‘the customer is always 
right."" Inducement might have been found in the exceptional 
profits attainable—this was of course before ‘‘excess"’ profits 
were taxed —if the price had not included considerable humbling 
of high office and, worse, quite a load of thoughtful study. 
Such were the main sales resistances where those at the top 
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were otherwise reasonably well disposed, but the movement 
stirred up resentment if not alarm in those who assumed that 
someone from outside was going to tell them how to run their 
business. Resentment and alarm stirred, too, in the halls of 
labor organizations, where it was assumed contrariwise that 
scientific management would be grasped cagerly as a nefarious 
tool of oppression 

But if scientific management could not be peddled in cello- 
phane and silk ribbon, travestics on it could. Just after the 
turn of the century, the ink had hardly dried on the classic 
papers on the subject when commercially sharp exploiters in 
droves, armed with slide rules, charts, and stop watches, were 
rushing like troupers from plant to plant carrying high-speed 
improvements on what the classic papers had presented. No 
need to assume any new responsibilitics, they promised. Stay 
in the office and worry about nothing. Simply leave every 
thing to them. They had bonus charts that could not go 
wrong, and foolproof ‘“‘systems.’’ They took workers in 
groups, applied tables of averages from stop-watch notes, and 
in a matter of days had whole departments “‘systematized.”’ 
The one thing they did with thoroughness was to ignore the 
three vital cautions which they had heard emphasized, and 
they did use some of the mechanisms of scientific management 
without bothering with the essence, the underlying philosophy, 
the animating spirit 

Possibly the significance of that was not so much in the self- 
styled ‘‘efficiency engineers’’ as in the business and industrial 
leaders who bought their wares, for over a period of about 12 
years it was these glittering high-pressure men who were kept 
busy, and the slower-working scicntific-management men who 
understood their work found a slim market that in fact rapidly 
faded out. Such a choice on the part of business and industry 
could not be entered as a credit. When the rush was over of 
course the exploiters gradually disappeared, leaving only the 
comparatively few who clung, and still cling, to the assump- 
tion that the three main cautions need not be taken too seri 
ously, and that quite a good deal of good can be done without 
seeking what Taylor called “‘the almost complete mental 
revolution’ on the part of those at the top toward their re- 
sponsibilities. Taylor insisted in full candor that top manage- 
ment is more heavily involved than bottom labor, and must 
take the initiative. Unless management plays its full part in 
the design and execution of each and every individual operation, 
valid specifications are not written for the job, and there are 
no reliable specifications for the purchase and guidance of labor 
It is on this point that the modern time-study or job-analysis 
man falls short. It is on this account that, notwithstanding 
what has been written, developed in practice, and for a time 
demonstrated, there ts still no way to write specifications for 
labor, the one factor from which all other factors derive their 
values. That is why so much an hour (or some other interval 
of time) is still about all that we know how to say. 

The ill reception of scientific management is not fully re 
corded until the behavior of the engineers themselves is ac- 
counted for. Unable to sell, even those most closely associated 
with it, when it seemed promising, abandoned it for something 
There was little if any chance by that process to get the 
necessary ‘‘almost complete mental revolution,’’ and what 
might have been leadership fell apart. This was a choice on 
the part of engineering that likewise could not well be entered 
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as a credit 
THE RESULTING SITUATION 
The essence, the underlying philosophy, the animating spirit 
of management was not found 40 years ago and remains to be 


rediscovered. There is still no way in vogue to deal fully, 
adequately, scientifically with cach separate person as an in- 
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dividual, so the trend toward mass dealing, instead of being 
replaced, was stepped up. Historically, this trend appeared 
first ac the top and later, as a measure of defense, at the botrom. 
Unavoidably that trend led away from freedom, toward the 
regimentations of collectivism. The kind of person designated 
as an ‘‘employce"’ escapes from one tyranny by signing up with 
another, and under both becomes more and more identified by a 
number, He is heard from less as a man and more as material 
for statistics. Instead of rising up to his individual highest 
with the friendly help of management scientifically given, he is 
pressed down to the level of a general average; moreover, he is 
taught to withhold his best for fear of getting cheated. Self- 
interest at the top and self-interest at the bortom are presumed 
to be opposed. As the two seck allies for mass strength, there 
are all the elements of war, softened and restrained periodically 
by treaty, but never ending, using up an already great and still 
growing amount of political legislation and administration be- 
cause that is the only way for the public to assert its intcrest 
War at home in peacetime unavoidably favors war abroad 
Both types of war carry the same kind of costs and wastes 

Self-interest at the top and self-interest at the bottom con- 
tend principally over division of gross income, each side trying 
to protect itself against aggression by the other, one result of 
which is protective rather than productive thinking. That 
predisposes against improvement as it predisposed against 
scientific management, particularly against the class of in- 
vestigation and research necessary for the design of an opera- 
tion. In the paper industry, for example, there is a trade as- 
sociation, a sales fraternity, an association of superintendents, 
an association of technicians, a co-operative institute of re- 
search and graduate technical training, some special university 
courses, forest-products laboratorics under the Government, 
and an excellent set of textbooks on the manufacture of pulp 
and paper, but not a word directed at the task of ascertaining 
and defining specifically what any individual must do to per- 
form one job on any one day in the best manner, with the most 
suitable materials and the best implements (6). In parallel, 
for converting pulp into paper, the machinery was established 
very much as it is now as carly as 1878 and has not advanced in 
principle since, even under the impact of the mill laboratory 
which was pioneered some 20 years later and several thousand 
technicians who have been added in the last 35 years (7). Fur- 
thermore, the task of advancing implementation has slipped 
from mill management over to outside machinery manufactur- 
ers 

Under the impact of scientific management, when it seemed 
promising, research was carried out at one mill which yielded 
two results, at least in initial or preliminary form: precision 
methods of predetermining the papermaking propertics of a 
pulp or slurry, and a critical measurement on which can be 
based a control curve governing the preparation of stock, 
which is formed of differentials in viscosity against time. A 
“'single’’ viscosity measurement can be read as showing density 

proportion of solids to liquid), which has little to do with 
operation design and involves the management very little; a 
’serics’’ of viscosity measurements for a period of time can be 
used as a control curve, putting the so-called stock preparation 
on a precision basis and involving the management in a good 
deal of new responsibility (8). 

That method of control and that degree of operation design 
were in use throughout the mill for more than 13 years and 
ended. The management dropped that responsibility and re- 
tained the viscosity principle only to measure density, which 
carried no responsibility. Likewise, all that the rest of the 
industry has gained from the viscosity principle is measurement 
of density, which involves the management in almost nothing. 
Papermakers are still as far as ever from knowing before the 
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stock goes over the machine what it will make, and as far 
from guiding the stock-preparation men with precision; uni- 
formity and grade and color matching, together with machine 
speed and rate of waste, are still as much out of hand. 

Those who feared that someone from outside would tell 
them how to run their business are taking orders from outside 
governing such matters as wages, hours of work, methods, 
material and tools, craft skills, pricing, health and safety, and 
financing. Profits above a fixed level are now ‘‘excess’’ and go 
for taxes, while the books are open to scrutiny by a variety of 
outside agencies. The accounting is claborated at their expense 
not only to conform with outside requirements but to prepay 
all of the inside income taxes. As scientific management, so 
far as it was demonstrated, appeared to do better for all parties 
at interest, it is likely that it could have displaced the outside 
compelling agencies by avoiding the abuses they are aimed to 
correct and by increasing gross income before dividing it. 
Scientific management did not use strait jackets and would 
not have put anyone in them. 

On the accounting side, too, the lack of any means of specify- 
ing with regard to labor, since it is from labor that all other 
values spring, brings on inevitably most of the fluctuation in the 
value of money. This value everywhere generally sinks, with 
special acuteness in a war and afterward, and the uncertainties 
of it are among the most serious, and the suffering from it can 
be justified by no accomplishment. 

Turning to the moralities, while business and industry con- 
tinue with mass dealing and its peacetime warfare; while 
individuals remain on guard protectively; while limited work, 
top and bottom, seems more advantageous than full work; it is 
likely that work will continue to be something to escape from 
and not something to relish. 

Summing up, it would be difficult to think of ways of deal- 
ing within business and industry more awkward, more waste- 
ful, more restrictive, more collectivist, than mass dealing, and 
more likely to grow worse. As it comes to be recognized in 
psychology and medicine, men are individuals and reach their 
highest capacities individually. To reach the highest possible 
values in all the factors, the first thing is to develop and in- 
spire cach and every individual as a separate and distinct per- 
son to his personal highest. It was Taylor who used to re- 
mark that any factory is first of all a man factory. And he was 
talking engineering 


THE WAY OUT 


The progressive weakening of management as a function and 
a power in the United States and the world over, and the ac- 
companying trend toward collectivism and mass conflict, if 
continued, can so weaken society as to endanger industrial 
power-using civilization. No less than that is the magnitude 
of the problem. How it may be solved is harder to forecast 
and calls for bold new thinking, high resolve, and strong im- 
agination. Management as now constituted certainly has been 
offered one excellent chance and has not gained by it, chiefly by 
being unreceptive. If it would now change of its own accord, 
what has been lost would be principally time; but there appears 
no evidence of impending change. The problem waits for 
some other agency. But if it can be strongly attacked and 
thoroughly solved, that will provide one of the most briliiant 
opportunities in the history of mankind 

It is scarcely up to the standards of engineering to face a 
problem without producing some practical solution. If engi- 
neers address themsleves once more to this problem, and this 
time do not abandon it, success can follow. The plan or man- 
ner of going about it cannot now be blueprinted in any detail, 
but effective councils of competent men and women have been 
organized before on problems of wide scope and deep signifi- 
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cance. To contribute toward the problem in hand, a member 
of such a council must understand and embody the essence, the 
underlying philosophy, the animating spirit of management, 
and sce it as one of man’s most cultural and civilizing forces. 

A proper council on this problem would not end with de- 
liberation, but would have to find or develop means of carry- 
ing sound principles into real practice, on a wide enough basis 
to demonstrate this time beyond doubt or even attack. From 
the purely professional character of the engineer this might 
come hard, but, unless it is accomplished, the job will not be 
finished in a way to stick, and whatever needs doing has not 
usually been found beyond engineering capacity. 


CITATIONS AND BIBLIOGRAPHY 


1 principal object of management should be co secure the 
maximum prosperity for the employer, coupled with the maximum 
prosperity for each employee. 

“The words ‘maximum prosperity’ are used, in their broad sense, 
to mean not only large dividends for the company or owner, but the 
development of every branch of the business to ics highest state of excel- 
lence, so that the prosperity may be permanent. 

“In the same way maximum prosperity for cach employee means nor 
only higher wages than are usually received by men of his class, but, of 
more importance still, it also means the development of each man to his 
maximum state of efficiency, so that he may be able co do, generally 
speaking, the highest grade of work for which his natural abilities fit 
him, and it further means giving him, when possible, this class of work 
to do.”" 

“The Principles of Scientific Management, * by Frederick W. Taylor, 
Harper & Brothers, New York, N. Y., 1911, p. 9 

2 “The body of this paper will make it clear that, to work according 
to scientific laws, the management must take over and perform much 
of the work which is now left to the mea; almost every act of the work- 
man should be preceded by one or more preparatory acts of the manage- 
ment which enables him co do his work better and quicker than he 
otherwise could. And cach man should daily be taught by and receive 
the most friendly help from those who are over him, instead of being, 
at one extreme, driven or coerced by his bosses, and at the other, left 
to his own unaided devices."’ Ibid. p. 26. 

3 “Wher one ceases to deal with men in large gangs or groups, and 
proceeds to study each workman as an individual, if the workman fails 
to do his task, some competent teacher should ’¢ sent to show him ex- 
actly how his work can best be done, to guide, help, and encourage him, 
and, at the same time, to study his possibiliries as a workman. So thae, 
under the plan which individualizes each workman, instead of brutally 
discharging the man or lowering his wages for failing to make good at 
once, he is given the time and the help required to make him proficient 
at his present job, or he is shifted to another class of work for which he 
is either mentally or physically becter suited 

‘Perhaps the most important of all che results attaiaed was che effect 

on the workmen themselves. A careful study into the condition of these 
men developed the fact that out of the 140 workmen only two were said 
to be drinking men. This does not, of course, imply that many of them 
did not take an occasional drink. The face is that a steady drinker 
would find it almost impossible to keep up with the pace which was set, 
so that they were practically all sober. Many, if noe most of them, 
were saving money, and they all lived better than they had before. 
It would have been absolutely impossible for anyone to have stirred up 
strife between these men and their employers. And this presents a very 
simple though effective illustration of what is meant by the words 
‘prosperity for the employee, coupled with prosperity for the employer,’ 
the two principal objects of management. It is evident also that this 
result has been brought about by the application of the four funda- 
mental principles of scientific management.”” Ibid., pp. 69, 72. 

4 “The mechanism of management must not be mistaken for its 
essence, or underlying philosophy. Precisely the same mechanism 
will in one case produce disastrous results and in another the most 
beneficent. The same mechanism which will produce the finest resules 
when made to serve the underlying principles of scientific management, 
will lead to failure and disaster if accompamied by the wrong spirit in 
those who are using it."’ Ibid., p. 126. 
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5 ‘The firse few changes which affect the workmen should be 
made exceedingly slowly, and only one workman at a time should 
be dealt with at the start. Until chis single man has been thoroughly 
convinced that a great gain has come to him from the new method, no 
further change should be made. Then one man after another should be 
tactfully changed over 

“As a warning to those who contemplate adopting scientific manage- 
ment, the following instance is given: Several men who lacked the 
extended experience which is required to change without danger of 
strikes, or without interference with the success of che business, from 
the management of ‘initiative and incentive’ to scientific management, 
attempted rapidly to increase the output in quite an elaborate estab- 
lishment, employing between three thousand and four thousand men. 
Those who undertook to make this change were men of unusual ability, 
and were at the same time enthusiasts and I think had the interests of 
the workmen truly at heart. They were, however, warned by the 
writer, before starting, that they must go exceedingly slowly, and char 
the work of making the change in this establishment could not be done 
in less than from three to five years. This warning they entirely dis- 
regarded. They evidently believed that by using much of the mecha- 
nism of scientific management, in combination with the principles of the 
management of ‘initiative and incentive,’ instead of with the principles 
of scientific management, that they could do, in a year or two, what had 
been proved in the past to require at least double this rime. The re- 
sult of all chis disregard of fundamental principles was a series of strikes, 
followed by the downfall of the men who attempted to make the 
change, and by a return to conditions throughout the establishment far 
worse than those which existed before the effort was made."’ Ibid., pp 
131, 133, 134 


Training for Transition to 


during these practice sessions. In this respect alone this train 
ing program may casily pay for itself whenever it is given. We 
are indebted to the Training Within Industry Foundation for 
the methods, and to Michael J. Kane, trustee of the Foundation, 
for introducing us to them 

Besides speaking and writing, the engincer is also called upon 
to read. Professional men who read a great deal of relatively 
difficult technical material tend to acquire reading techniques 
that persist when they read casicr material, such as may be 
found in correspondence, popular journals, and the like. For 
this reason, it often takes just as long to read the easy material 
as the difficult. At least the Air Forces diagnose the problem 
this way, for they have set up very extensive reading-rate 
improvement laboratories for their military and professional 
personnel at Maxwell I icld, the Pentagon, aed at the National 
War College. The successes claimed for such training are, to 
say the least, very encouraging. The U. S. Navy Bureau of 
Ships and the Marine Corps have run similar programs on a 
trial basis, and the Naval Ordnance Laboratory ts currently 
taking steps to make such training available to its own scien 
tists and engineers 

When one considers the volume of administrative and “‘general 
information’’ reading matter with which an engineer's desk is 
often plagued, such a course might likewise pay for itself in time 


saved alone. 
MANAGEMENT RESPONSIBILITY 


This paper has dealt exclusively with some of the technical 
and human factors we believe are involved in an engineer's 
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transition to professional responsibility in a large research and 
development laboratory. When he is promoted to a super- 
visory position he immediately assumes the administrative 
duties necessary to getting things done through his people. ‘This 
is a Major step in his career. Many of the skills and attitudes 
he had successfully developed on the lower levels must be 
relinquished in favor of the young engineer coming up the line 
He must, for example, try to infuse in his subordinates the very 
“inclination to do one’s own drafting’’ that he must resist in 
himself. He must similarly hold himself in check lest he de- 
vise all the test procedures involved in a given problem and lest 
he thereby stultify the development of the engineers working 
for him. This kind of self-discipline comes very hard to even 
some of the most competent engineers, but it can be learned 
Many engineers effectively kill their chances for being assigned 
to progressively greater management responsibilities because of 
their temperamental incompatibility with the supervisory role. 
But this problem is one of transition to management rather than 
to professional responsibility and so will not be discussed further 
here. 

In summary, training for transition to professional responsi- 
bility must be a joint effort between public and private employ- 
ets on the one hand and educational institutions on the other. 
I believe we have demonstrated that such co-operation can be 
very Close and profitable. It is most effective when the college 
staffs are sufficiently employer-oriented, and the company staffs 
are sufficiently aware of the value of organized in-service train- 
ing as a basic management tool. We are fortunate that at the 
University of Maryland and at NOL both these condit:ons exist 
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HE importance of railway rolling stock in our transporta 
tion industry is clearly evidenced by the fact that more 
than 50 per cent of the total operating costs of U. S. rail- 
ways today are directly or indirectly affected by the nature and 
manner in which this equipment is used. Fuller utilization of 
equipment will go hand in hand with lower operating costs, 
lower capital expenditure, increased safety, and better service. 
To attain these goals, railway mechanical-enginecring officers 
are in a key position to establish current cost and performance 
controls and make greater use of our expanding science 
For example, one third of the total investment in railway 
plant is accounted for by locomotives and cars. Class I Rail- 
roads have $2.5 billion invested in locomotives and more than 
$5 billion in cars. Only three hours of the average freight car's 
day are spent in over-the-road movement manufacturing ton 
miles, while 21 hours are spent in terminal detention. Just 
by adding four minutes per day to cach car's over-the-road 
movement, our car inventory can be increased by $100 million 


SOLVING THE HANDLING PROBLEMS 


To achieve maximum utilization, certain of the handling 
problems must be solved by the engineering department, others 
by the transportation department, but the major solutions rest 
with the railway mechanical engineer. 

The engineering department's function is to furnish a modern 
plant facility through which rolling stock can be moved ex- 
peditiously. In the past few years railroads have spent hun- 
dreds of millions of dollars in improvments such as stabilizing 
the subgrade, placing additional ballast and heavier rail to 
give a better track structure, climinating curves and reducing 
grades, installing centralized traffic control and radio com- 
municating systems, electrical operating switches in and out of 
yards, redesigning yards to accommodate the longer trains now 
being run, and installing hump yards with car retarders for more 
expeditious switching. 

The transportation department, which is charged with the 
movement of railway tolling stock, is governed in its use of 
equipment by shippers’ requirements. This department, there 
fore, must work closely with shippers to insure prompt loading 
and unloading of cars, as well as the loading of maximum 
tonnage within the cars. 

The transportation department must also have such records 
and procedures to insure that there is no unnecessary crosshaul 
of equipment, that the type of power both for road and helper 
movement is used on subdivisions on its line which will permit 
the maximum tonnage being handled consistent with schedule 
and operating requirements. It must also dispatch the trains 
to secure the optimum utilization of both road and helper 
power. Expedited switching in terminals and controls to in- 
sure prompt spotting of cars at industries and the prompt re 
moval of empties are required. 

While the engineering and transportation departments have a 
marked influence upon efficient handling of rolling stock, the 

Contributed by the Railroad Division and presented at the Annual 
Meeting, New York, N. Y., November 27 to December 2, 1949, of Tux 
American Society or Mecuantcat Encinerrs. Condensed 
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activitics of the mechanical department have a direct bearing 
upon the activities of the other two departments. For ex- 
ample, 2 change in the design of rolling stock can affect clear 
ances, required bridge ratings, rail section, length of yard tracks 
and sidings, enginchouse facilities, fuel and water stations, 
and other characteristics of the physical plant. 

Expeditious handling by the transportation department is 
also vitally affected by the type and quality of the rolling stock. 
Therefore, proper locomotive and car design must not only 
embody the most recent technical advances, but the mechanical 
officer must have a wide knowledge of service requirements 
and the limitations of the physica! plant. He must know the 
limitations of the suppliers’ facilities and have a background 
in rolling-stock maintenance so that running repairs can be 
made promptly and economically. 

Ic is important that the mechanical officer have liaison with 
the shipping public, other departments of the railway, equip- 
ment suppliers, and technical experts. This will insure the 
railway of the type and quality of rolling stock which will per- 
mit the greatest availability and thereby the fullest utilization 

However, two matters should be stressed _ First is the need 
for adequate current cost and performance controls. Second is 
the need for even greater fundamental research on the part of 
the railway industry than exists today. 


COST AND PERFORMANCE CONTROLS NECESSARY 


Because railroad accounting departments are set up with 
their main objective to keep accounts as prescribed by the 
Interstate Commerce Commission, their functions have turned 
primarily to bookkeeping rather than cost keeping. There- 
fore, data which are received by supervisors ordinarily come late 
the following month. They are then ancient history. Rather 
than being able to correct out-of-line conditions currently, we 
get alibis for poor performance or for man power and materials 
which are irretrievably lost. 

In order to expedite their work, accounting officers tend 
to keep their accounts in a manner which will enable them to 
most readily close their books rather than permit derivation of 
controlling unit costs 

Normally, therefore, it is mandatory that a supervisor es 
tablish his own controls to give him current indexes of per 
formance and cost covering the work under his own jurisdiction. 

Thus every supervisor must be made cost and performance- 
conscious. Statistics which come to the general officers near 
the end of the following month will not accomplish this. 
The men on the firing line already will have used up the ma- 
terial, delayed the turning of power, wasted car-days, or had 
too many employces working 

But if every supervisor keeps some daily reports of unit costs 
and performance of the work under his jerisdiction, and peri- 
odic comparisons can be made of these records, line officers are 
quickly stimulated to better quality of output. The techniques 
of the supervisors obtaining the best results quickly can be 
adopted by the rest of the system. 

The general officer who is in possession of such unit costs can 
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not only rate his men, but he can compare the total operations 
of his department with those of other railroads 


MORE FUNDAMENTAL KESEARCH NEEDED 


Having these current controls and using them with ability 
and ingenuity, we can then examine facts and processes critically 
and creatively, that is, we can become research-conscious! 

In the 85 years that railway mechanical engineers were re- 
sponsible for the design of motive power, less progress was 
made chan in the past 15 years-~-when an organization entirely 
alien to the railroad field, with a competent research staff and 
open-minded personnel, entirely revolutionized the field of 
railway motive power. They not only successfully used a new 
prime mover, but they pioneered in standardization of parts, 
in economic studies to determine the necessity for new power, 
and in schools to train personnel who were to operate and 
maintain the power 

The result has been that in the past two years, using the same 
horsepower in the Diesel engine, we are taking nearly twice 
the tonnage over our ruling grades because of research in better 
insulating matcrials for motors and generators! This has had 
the same effect as if we had spent hundreds of millions of 
dollars in reducing our mountain grades from a two per cent 
to a little over one per coat maximum! 

However, the situation still exists where the railway me- 
chanical engineer is responsible for the design of passenger and 
freight cars. With but few exceptions every order of cars is 
tailor-made to suit the purchaser even though these cars may 
be used on other railroads a greater part of the time than on the 
owning line. Because one designer believes that a washroom 
should be in one corner of the passenger car and another designer 
thinks it should be in the opposite corner, the entire structure of 
the car must be built to order 

The AAR has finally adopted a standard design for a weided 
boxcar. Yet where welding has been used it is apparent that 
full knowledge as to stresses set up in the structure has not been 
obtained. Some of the highly specialized parts such as under- 
frames, when welded, are found to develop failures because basic 
welding research has not been properly utilized 


PURTHER STANDARDIZATION SSSENTIAL 


While one manufacturer is leading the fight to standardize 
the boxcar in the same manner that the locomotive builders are 
standardizing Diesels, the railroad industry, in general, is not 
co-operating. They argue that standardization would freeze 
design and vitiate progress 

Each railroad still requires the signal companies to have 
separate patterns for their own use, just as the railway me- 
chanical engineers still demand custom-built cars. This is a far 
cry from the philosophy of finding the best materials and meth- 
ods and concentrating upon them. As a result the railroads are 
pay ing in increase d costs and inferior products! 

Mechanical-engineering studics have developed and are con- 
tinuing to develop new types of motive power and passenger 
and freight cars. But in the past as well as the present, railway 
mechanical engineers have not utilized all the available facilities 
for critically reviewing and expanding the new scientific tech- 
niques so that they could apply them to the operating condi- 
tions imposed by railroad service. 

What has been done in the past 25 years to reduce the weight 
of freight cars in step with increased scientific data on stress 
analyses and lightweight alloys? 

Why do we continue the program of installing ‘“AB'" brakes 
on cars when we know they should have long been declared 
obsolete in order to permit further weight reduction on our 
frerghe cars? 

Why can’t we help the physical plant by reducing the center 
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of gravity of cars? This would climinate the necessity of many 
costly line changes made to reduce curvature in order to speed 
up traffic. The low-slung automobile can go around a sharp 
curve more safely and comfortably than can our modern (?) 
freight and passenger cars. 

We still pay a premium for patent design on cars which make 
certain claims for increasing strength or saving weight with 
blind belief in the patentec’s statements. Yet there are tech- 
niques in stress analyses today which could quickly give proof 
of their validity. 

Diesel locomotives are rapidly replacing steam. Yet for the 
most part, basic rescarch on the new motive power is being done 
only by the manufacturer. 

This is an easy way out for the railroads, but they are paying 
for it in many ways. For with all the fine research and testing 
being done by the manufacturers, a thorough knowledge of 
operating requirements and service stresses cannot be obtained 
without a basic knowledge of railroad operating conditions 
If the railroad industry had a group of scientists with a back- 
ground in railroad operating conditions who can co-operate 
with the manufacturers, many faults could be removed from the 
apparatus before it is placed in service 

An engine or apparatus which might prove almost perfect in 
a stationary power plant or in a test rack might show entirely 
different characteristics when faced with actual railroad oper- 
ating conditions, This has been brought out in the problems 
which have arisen in the field of fucl and lubrication. 

It was found in many cases that broken piston rings were di- 
rectly attributable to the type of Diesel fuel being used. One 
railroad, which does have a research laboratory, found that che 
type of oil being used by one of the locomotive builders to 
break in the engines caused wear on the engine equivalent 
to that obtained after being run 100,000 miles in railway service. 

That same laboratory found that proper lubricating oils 
could be used indefinitely in Diesel engines; that new oil had 
an affinity for metal which caused accelerated wear compared to 
using the old oil, When a locomotive on that railroad goes in 
for overhauling after perhaps 300,000 miles of use, the oil is 
drained, reclaimed, and re-used in another locomotive. Yet 
some of the manufacturers recommend that the oil be changed 
at the end of 15,000 miles, and one railroad boasted that it was 
obtaining 30,000 miles between oil changes. 

Much of the lack of standardization can be attributed to the 
face that while committees meet to discuss the best methods and 
materials to be used, little scientific research has been done to 
back up their arguments 

In an industry as large as the railroads, a pitifully small sum 
is being spent for basic scientific research. There are many 
problems in which fundamental research is required and in 
which the railroad industry could be helpful to itself and to the 
suppliers of equipment. 

PROBLEMS REQUIRING BASIC RESEARCH 


One of the most important problems now requiring attention 
is the subject of stecl wheels in Diesel and high-speed train serv- 
ice. Design and metallurgical research into the solution of 
the wear and thermal failure problem of steel wheels never has 
been fully explored. 

Too much has been left to opinions of controversial groups. 
Differences of opinion, while necessary for a critical review, 
should not deter nor prevent a full study of all factors so that an 
ultimate solution of these problems, which have been with us 
since the introduction of the steel wheel, may be secured. 

Certainly, methods are available for studying the design 
problems, the stresses induced in the wheel by manufacturing 
operations and their change due to the heating from the break- 
(Continued on page 656) 
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HERE are about 4000 engineers in Finland, or one out 
of 1000 in relation to the total population. Nearly all 
Finnish engineers are graduated from the Finland In- 

stitute of Technology of the University of Helsinki. This is 

actually the only technical university in the country. The 

FIT recently held its centennial celebration and is recognized 

both academically and scientifically as being on an equal plane 

with other Scandinavian technical institutes. Students gradu- 
ate from the FIT after five years with the title or professional 
degree of ‘‘Dipl. ins."’ This is comparable to a master of 
science degree received by engineering students in the United 

States. 

Courses at the FIT are offered in civil, agricultural, mechani- 
cal, electrical, chemical, and surveying engineering; wood 
technology, architecture, and technical physics. Students at 
present number about 2000. This is exceptionally high, the 
normal being 1500, with 300 graduating yearly. 

The two main Finnish industrics, metals engineering and 
woodworking, started in the seventeenth and eighteenth 
centuries, respectively, but their real industrial development 
coincided with the growth of the engineering profession during 
this century. For example, in the 1920's there was a tremen- 
dous upswing in technical advances and production capacity 
of the woodworking industries. Products from these indus- 
trics—sawmilling, pulp, paper, and cardboard—constituted 
85 to 90 per cent of Finland's exports. 

The 1930's again saw a significant increase in the volume of 
the so-called home-market industries, namely, mining, metals 
engineering, textiles, glass, cement, leather, and food. Mean- 
while, the woodworking industries, because of limited forest 
resources, turned more to the production of finished articles. 

During the last decade, Finland's industrial structure has 
become still further diversified. The woodworking industries, 
due to heavy plant and forest losses and land cessations to the 
USSR, have further developed such products as prefabricated- 
house construction, fiberboatd, and rayon. 

There also has been great activity in the metals-enginecring 
industries. In base metals, Finland is self-supporting and even 
exports copper. Iron ore, however, is imported from Sweden 
and about 60 per cent of the rolled-steel plate used is also im- 
ported. 

The lack of many other raw materials, howover, is balanced 
by some favorable aspects. For example, the Finnish forest 
industries constitute a large and efficient experimental ficld 
for woodworking-machinery design and construction. The 
labor force, on the other hand, seems well adapted for precision 
work, such as in the field of mechanical instruments. 

Besides manufacturing, other engineering problems which 
face Finland are power development, transportation, agricul- 
tural mechanization, and lower-cost housing. 

Because of the low water head, Finland's hydroelectric power 
construction is costly, perhaps twice that of Sweden's and five 
to ten times that of Norway's. Industrial demands and the 
rural electrification program are now being met by the supply, 
but a considerable portion is generated in steam plants using 
imported coal. It is therefore necessary to continue the 
building of hydro plants. Present capacity is about 3500 mil- 


! Manager, Technical Department, Federation of Finnish Industries; 
Secretary, Finnish Management Council; and Treasurer, The Finnish- 
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lion kwhr, and by 1954, with the hydro construction program 
now in effect, a capacity of 5400 million kwhr is expected. 

In the transportation field, truck haulage is gradually re- 
placing waterway logging of wood from the forests because of 
the high labor costs. For this same reason materials-handling 
devices are urgently needed for both in-plant and outside 
transportation. Dock-handling facilities are especially neces- 
sary. Highway trucking is gaining freight volume from the 
state-owned railroads and would gain still more if the road 
system were adequate. At present, out of a total of 20,000 
miles of roadways, less than 100 miles are paved. 

Agricultural mechanization is encountering difficulties be- 
cause of the soil and landowning conditions. Topographi- 
cally and traditionally Finland is a small-farm country. The 
resettling of more than 300,000 Carelian DP’s (nearly 10 per 
cent of Finland's population) resulted in even smaller farm 
sizes. This meant a considerable decrease in- the purchasing 
power and investment capacity of farmers. The inherent 
conservative attitude of rural population toward rapid changes 
is a further obstacle. 

Housing construction costs have always been fairly high 
because of the severe climate. Building activity during and 
after the war was restricted, and, in addition, rent controls 
made construction unprofitable. A five-year government- 
subsidized housing program, therefore, has been started to 
ease the tremendous housing shortage (70,000 units), to par- 
tially fill the gap. The principal work, however, lies in the field 
of engineering. For example, the prefabrication of houses 
already is a well-developed industry, but production is mostly 
exported as the domestic cost of on-the-site building is about 
the same. Standardization of many building components is 
well under way, but the mechanization of construction work 
is underdeveloped. 

To mect the challenge of these new developments, there 
must be more advanced study, training, and research. Such 
opportunitics are offered in the FIT, the State Institute for 
Technical Research, and in professional engineering socictics. 

On the student level, Finland is a member of the International 
Association for Exchange of Students for Technical Experience 
CIAESTE). This year the Association's activities will include 
exchanges with the United States. However, important as 
this is, professional development requires that more mature 
enginecrs visit foreign countrics for periods of 3 to 12 months. 
For example, there is much to learn from U. S. industries in 
machine design, tooling, materials handling, chemical engi- 
neering, production enginceting, time study, and the like. 

Finnish engineers, therefore, have received with great 
interest the information concerning passage of Public Law 265 
of the 80th Congress of the U. S., which provides dollar funds 
through Finnish war-debt payments to be used for cultural 
and technical exchange purposes between the United States 
and Finland. 

Industrial and technical field work would undoubtedly be 
the best method of studying American enginecring know-how. 
Actual inspection of factories, laboratories, and research in- 
stitutes would be extremely beneficial to visiting engineers. 
Acquiring traineeships in United States industries for younger 
engineers would also be helpful. 

The Finnish engineering profession cagerly looks forward to 
this worth-while exchange program and mecting with Ameri- 
can industry and engineers. 
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VERY society must solve the problem of providing for 
its continuing physical existence. Provisions must be 
made for supplying food, water, shelter, and clothing 
to the members of the society. The solutions followed by a 
particular society will reflect in part requirements imposed 
upon it by the environmental setting in which the society 
finds itself, for a society must adapt to those specific problems 
that the physical environment imposes upon it, and the par- 
ticular methods of adaptation that it will select are limited by 
the environmental resources that can be made available to it. 

In some socicties physical existence is provided for by 
traditional and relatively unchanging methods. We could 
describe such a socicty as possessing fixed solutions to its 
economic problems or as characterized by an absence of tech- 
nological change. The society in which we live cannot be 
characterized in such a fashion. Our physical existence is 
based upon a highly complex pattern of industrial organization 
and upon the availability of people who possess the skills and 
knowledge which are required for the operation of this level 
of industrialization. Moreover, as Fritz Roethlisberger re- 
cently pointed out, ‘Modern industry is no longer turning out 
customary products in customary ways for customary markets. 
It is committed to the turning out of new and different products 
in more efficient ways at lower cost for more quality and price- 
conscious consumers."’ It is this continual “‘turning out of 
new and different products'’ that characterizes our society as 
one of continual technological change. 

The assumption is generally made that technological change 
is ‘‘a good thing’’ for the society as a whole. In fact, for 
most of us technological change is synonymous with economic 
progress: the long-run consequences of technological improve- 
ments have generally been an increased standard of living and 
an increase in the total physical wealth of the society. Yet 


, for those individuals most directly affected by such changes 


it is not always truce that change is other than tragic even in 
the long run. In this respect, | am referring to workers whose 
skills and knowledge may be rendered obsolete and who will 
be forced to learn new skills and adapt to new situations before 
either their social or economic well-being can be restored to the 
level existing before the technological change 

There has recently been published by the Yale Labor and 
Management Center a study? entitled ‘Steeltown, An Industrial 
Case History of the Conflict Between Progress and Security."’ 
This is the first of a three-volume study describing the impact 
of a recent major technological change on the life of a small 
community and the steps taken by the members of this com- 
munity to adapt to these changing circumstances 

Ellwood City is a town of about 14,000 population. It 
is located about 40 miles northwest of Pittsburgh and like so 
many other towns in western Pennsylvania is dependent upon 
the production and fabrication of iron and stcel for its economic 
life. The history of Ellwood City has been tied closely to 
the development of methods for the manufacture of scatnless 

' One of a series of reviews of current economic literature affectin 
engineering, prepared by members of the Department of Economics an 
Social Science, Massachusetts Institute of Technology, at the request 
of the Management Division of Tax American Society or Macnanicat 
Enotnnans. Opinions expressed are those of the reviewer. 

* 'Steelrown,’’ by Charles R. Walker, Harper and Brothers, New 
York, N. Y., 1950 
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tubing. Moreover, the prosperity of the town has largely 
depended on the life of one company, the National Tube Com- 
pany, which operates a scamless-tube mill employing 4000 
people. Two thirds of all employed workers in this com- 
munity were regularly employed by this oae concern. Na- 
tional Tube also operates tube mills in Gary, Ind., and in Lo- 
rain, Ohio. Production of tubing in Ellwood City has been 
based upon the rotary piercing process for making scamless 
tubing. In recent years National Tube engineers have been 
experimenting with an automatic and continuous process for 
making tube which would make the methods followed at the 
Ellwood plant obsolete. Recently these methods were ready 
to be applied and in August, 1946, the decision was made by 
National Tube and U. S. Steel officials—for National Tube is a 
subsidiary of U. S. Stecl—to install the new process in the 
Gary and Lorain plants and over a period of three or more 
years to move all operations out of Ellwood City. 

The logic of the officials who made this decision was clearly 
the logic of economics. The company faced two problems, 
that of modernizing its methods for producing tube in order to 
maintain its competitive position, and also that of deciding 
where to locate a plant or plants which would utilize these 
improved methods. Unfortunately, from Ellwood City’s 
point of view, the Ellwood equipment was both obsolete 
as well as ‘eing poorly located in terms of geographic con- 
siderations. Both Gary and Lorain are more strategically 
located with respect to basic steel facilities which supply the 
raw materials for the manufacture of tubing and with respect 
to the markets in which the finished product can be sold. 

However, coincident with the announcement of the impend- 
ing move to Gary and Lorain, National Tube officials promised 
that all displaced employees from the Ellwood plant would be 
offered employment in cither Gary or Lorain. They also 
promised that the company would co-operate with the United 
Steelworkers of American, the union which represented for 
collective-bargaining purposes the employees of all three 
plants, in trying to work out solutions to the problems of 
retraining the displaced workers, moving their families to a 
new home, and devising a system for transferring seniority 
that had been earned in service at Ellwood to the other plants 

For both the employees of the Ellwood plant as well as 
the community as a whole, there were two courses of action 
open to them. “‘Clearly, in theoretical terms at least, there 
are two answers or alternative solutions to the problem of 
change: (1) to prevent or forestall the change altogether, 

2) to adapt human behavior and/or the forms of a particular 
culture so as to preserve its values in the midst of a change." 
To some extent both courses of action have been followed. 
The local union as well as other segments of the community 
have attempted to question the wisdom of the move to Gary 
and Lorain and to influence the company to reconsider its 
decision. The result of this course of action seems to have been 
that gradually the community has gathered enough information 
from both the company as well as other sources so that they 
have begun to recognize the inevitability of the move. How- 
ever, for the time being at least, the demand for the products 
manufactured at Ellwood City has been so great that the com- 
pany has temporarily postponed the actual move until this 

‘Continued on page 646) 
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Appraising 


RETURNS From RESEARCH’ 


By ALLEN ABRAMS 


VICE-PRESIDENT, MARATHON CORPORATION, ROTHSCHILD, WIS. 


ESEARCH has now come of age and is a generally recog- 
nized and accepted function of industrial enterprise. 
Yet, in spite of its rapid rise during recent years, there 
is still considerable room for expansion. Take a look at the 
roster of blue chips on the New York Stock Exchange. Of 
the companies there listed and who might employ research, 
approximately 65 per cent have such departments. In many 
individual industries the proportion is decidedly lower, and 
the research share of the sales dollar is correspondingly smaller. 
Might it be possible that research would make greater strides 
if it could prove itself more adequately through the operating 
statement and the balance sheet? 

While research cost usually represents a small part of com- 
pany expense, yet management is kept ever conscious of the 
money being poured into the department, but has no adequate 
gage of what flows out of the department. Executives would 
like a fair measure of the value of their research, and many 
research directors might have fewer ulcers if they had some 
basis for learning how well they were doing. Yet it may be 
expecting too much to believe that satisfactory methods can 
be developed for evaluating this function of the business 
Literature on the subject is scant, most of it issuing from work 
carried on by members of the Industrial Research Institute. 
These studies have indicated the need for such an appraisal 
and have suggested some methods for carrying it out. 

In our own recent survey we canvassed all members and a 
few nonmembers of the Industrial Research Institute as to 
whether they had any system of appraising their work. About 
85 per cent of the members replied, and there was a wide 
expression of interest in the subject. Only 25 per cent of the 
respondents had any pertinent answers, indicating that many 
directors have not considered the subject or else have felt it 
difficult or unnecessary to attempt any justification, par- 
ticularly of a concrete nature. 

When research has been long-established in a company, 
the value is usually so well accepted that no formal justification 
is required. This is particularly true if the head of the com- 
pany is technically trained or appreciative of technology; 
and if he lends guidance in the program and in translating the 
results of research into production and sales. However, 
there have been many cases where the department has failed 
through management's lack of understanding as to the func- 
tions and relation of research to the company's business and 
as to the results which have come out of research. 


JUSTIFICATION OF RESEARCH 


In our current study a number of directors have indicated 
that the effectiveness of research can be judged best by the 
general health of the company. Some justify research on the 
basis that it keeps them abreast of competition and that 
otherwise they might not be in business at all. Like Alice in 


! Paper presented at the Annual Meeting of Industrial Research In- 
stitute, Rve, N. Y., April 26-28, 1950 


Wonderland it is increasingly necessary to run faster just to 
stand still. Yet one corporation expresses enough confidence 
in its research group that it speaks of selling a product first 
and then hopes to develop and manufacture it afterward. 

A number of companies have worked out formal procedures 
for crediting research. As a preliminary, they have pointed 
out the difficulties of such an appraisal and have cautioned 
research not to claim undue credit. Generally these companies 
feel that this evaluation can be accomplished best by having 
representatives from sales, production, accounting, and re- 
search sit in on the final appraisal. 

The actual procedures vary widely in their approach to 
the problem. One company simply adds a certain amount to the 
cost of each article produced through research and then credits 
this ‘‘royalty’’ to the department. A large chemical com 
pany selects a committee from research, production, and sales 
to determine the contribution of research on a new product or 
on the improvement of an old one. Where research has been 
responsible for most of the original ideas and their develop- 
ment, all future sales on that particular product are credited 
tothe department. Where research is but partially responsible, 
only a proper share of the sales is credited. If a major im- 
provement is made on an old process, the higher yield or 
greater volume accrues to the research department. 

Another company has evolved a more extensive method for 
appraising these results—perhaps the most detailed and precise 
of any we have investigated. A proposal on a new process is 
submitted to the factory manager by the research and develop- 
ment division. If the manager accepts the idea, any savings 
resulting from its adoption are ascertained by the accounting 
department and are allocated to research. The “‘Index of 
Return" is the sum of three numbers—-savings for one year 
on an improved process; 3 per cent of the net sales on an im- 
proved product, for a period of one ycar; 3 per cent of the 
net sales on a new product, for a period of three years. This 
index is said to measure not only the effectiveness of research 
but also the ability of the factory to accept new ideas and of 
the sales department to sell new or improved products. 

A large oil company evaluates its research every five years. 
The benefits are considered to come from (1) elimination 
of royalty payments, which are said to be casy to estimate; 
(2) benefits due to improvement in existing processes and 
products, resulting in added capacity and thereby representing 
a saving in investment and a reduction in operating cost. 
Another advantage lies in the increased business brought about 
through improvement of quality; (3) additional profits from 
new products. 

A lumber company uses another method: (1) Where the 
commercial value of research results can be estimated, credit 
is taken for the direct savings in cost and increased profit on 
any product. (2) Where positive well-defined action has 
been taken on the discoveries of research but where the actual 
dollar value cannot be calculated, it is assumed that the proj- 
ect is worth 4 times the cost of the research. (3) Where re- 
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search has produced information of potential value for im- 
proving operations or where research has carried out surveys 
and studies for other divisions of the company, it is assumed 
that the resultant value is twice the cost of the research. 
(4) Miscellaneous services are valued at cost. No credit is 
given to projects which have failed to produce tangible 
results, even though they may have some future value. 

A second oil company has a rather extensive procedure. On 
new and improved products, credit is given to research for the 
total profit in the best year of a five-year period immediately 
following the initial marketing of the product. On new manu- 
facturing processes the profit is credited to research for a period 
of one year. On improved manufacturing processes, savings in 
cost are taken for a period of one year. On patents acquired 
through research, all royalties or sales of the patents are 
credited to the department 

A paper company employs a different approach. The annual 
sales and profits are totaled separately for research and non- 
research products. The net profit on ‘research products is 
then compared with that of nonresearch or standard products, 
and the increment only is credited to research. This increment 
is then divided by the cost of research for the year, yielding a 
quotient showing the dollars returned per dollar expended for 
research. No credit is taken presently for process or product 
improvement nor for royaltics on patents acquired through 
research. The obvious question is as to how long credit 
should be taken for profits from such research products. Gener- 
ally this is self-answering, since other manufacturers come in 
with competitive products which may reduce profits to the 
point where the research products become ‘‘standard.*’ 


RETURNS FROM RESEARCH EXPENDITURES 


The actual yield from research expenditures varices widely, 
due in considerable degree to the effectiveness of the research 
department in developing and pushing its wares. Probably 
even more important is the difference in the formulas used for 
obtaining the answer. For example, one groap indicated that 
its credits were about equal to its expenditures. As this is a 
very successful company, it seems unlikely that the formula is 
predicting che proper carnings. Likewise, over a period of 
seven years, a prosperous oil company showed annual results 
ranging from a profit of $1.45 to a loss of $0.25 on each research 
dollar. The seven-year average showed a profit of $1.35 
per dollar expended. In one particular year a paper company had 
a net return of $12 for cach research dollar used in producing 
that figure. Another company estimated a yield of $15.40 
for cach dollar of research expense. This amount was com- 
posed of $3.70 for savings in royalties which would otherwise 
have been paid to outside groups; $9.60 for profits realized 
through process and product improvement; $2.10 for profits 
from new products 

The significance of these figures is appreciated by considering 
the fact that a company is thought to be prosperous if it shows 
a profit of $0.20 for cach dollar expended in producing that 
profit. However, it must not be assumed that these are typical 
of all industrial-research carnings. Nor must it be forgotten 
that in predicting the results of research the law of diminishing 
returns holds good, otherwise there would be only a celestial 
limit on its expenditures. Let it be remembered also that 
there are other less tangible benefits accruing from research 
and which do not necessarily show in these figures 


SUGGESTED EVALUATION METHODS 


For those companies which are interested in working out 
a system of evaluation, the following suggestions may apply 
Sclect a committee representing sales, production, accounting, 
Agree upon a formula which assigns to research 


and research 
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a fair share of the fruits of its labor. This may comprise some 
percentage of the sales or profits on new or improved products 
or processes. Since the amount and period of credit may vary 
widely, reasonable figures should be agreed upon. Additional 
accruals to research may come from royalties and the sale of 
patents. In some cases the credit on a new development is 
made arbitrarily by assigning an amount which is some fixed 
multiple of the cost of research. Still another procedure is to 
select the total profit for the best year out of the five immedi- 
ately following introduction of the product on the market. 
Where it is possible to segregate sales, the increment of profit 
on research products over nonresearch products may offer 
a fair method of evaluation. 


Technological Change 
(Continued from page 644) 


demand shall begin to decrease. Nevertheless, the new proc- 
esses have been installed at the Gary and Lorain plants 

In part the community has attempted to adapt to the impact 
of this change. They have made determined efforts to assist 
in the development of new and diversified industries in Ellwood 
City which would help to provide employment for those 
workers who will be displaced when the plant actually ceases 
its operations. Some degree of success has resulted from these 
efforts although there have by no means been enough new 
employment opportunities created to insure a smooth transi- 
tion for the community when National Tube’s plans are finally 
put into effect. 

As part of the study of how this community has adapted 
to this challenge, workers in the Ellwood plant were inter- 
viewed as to how they felt about moving from Ellwood City. 
Half of those men interviewed said they would move under no 
circumstances. Only one third said they might go and most 
of these only under extreme circumstances. This seems to be 
symptomatic of the fact that for most employees their thinking 
is influenced only to a small degree by the economic aspects of 
the move. They have been upset but not merely because the 
move may cost them money. They have established them- 
selves in Ellwood City, they have friends, are respected 
in the community, and both they and their families have been 
happy in the pattern of living to which they have become 
accustomed in Ellwood City. Their major concerns are 
over the problems of re-establishing themselves in a strange 
community and among strange people. For the workers, it 
also means that the hard-won skills that they now possess 
and upon which their status as members of the Ellwood com- 
munity depends are being devalued. They must start over 
again in attempting to learn new skills if they are to re-establish 
themselves and their sense of security. Moreover, what will 
happen in Gary or Lorain is unknown and they have little 
information for anticipating what they would face in this 
strange community 

In general, the significance of this study is that it Poses an 
importante problem of technological change. Technological 
knowledge is useful for a society only if members of the society 
can be organized to work together in terms of that knowledge 
The experience of Ellwood City indicates that our society has 
not yet devised very good methods for the smooth and efficient 
introduction of technological change. However, if technologi 
cal change is to lead to industrial and social progress, methods 
must be found for bringing about necessary changes with a 
minimum of disruption in the lives of the individuals and the 
communities affected, and for securing the co-operation of 
those individuals who must use new developments in tech- 
nological knowledge. 
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BRIEFING THE RECORD 


Abstracts and Comments Based on Current Periodicals and Events 


Comemep anv Eprrsp sy J. J. Jaxurrscu, Jr. 


ATERIAL for these pages is assembled from numerous 

sources and aims to cover a broad range of subject mat- 
ter. While few quotation marks are used, passages that are 
directly quoted are obvious from the context and credit to 
original sources is given. 


Engineering Schools 


N June of this year approximately $1,000 men and women 

received degrees in engineering and science from more than 
150 U. S. technical schools. This is a far cry from 1835, when 
Rensselaer Polytechnic Institute granted the first nonmilitary 
engineering degrees in the United Srates, it is pointed out in 
the Industrial Bulletin of Arthur D. Little, Inc., for June, 1950. 
According to the Bulletin, by 1866 there were six recognized 
technical schools, but a total of only 300 men had been gradu- 
ated. 

The carly engineering schools had a difficult task in com- 
bating the general public fecling that engineering education 
was inferior to classical studics. Although Rensselaer had 
actually been founded in 1824 and offered systematic courses of 
laboratory instruction, it was 11 years before degrees were 
granted. West Point, opened in 1802, is sometimes considered 
the first enginecring school in this country, but its program 
stressed military engineering, rather than the ‘‘civil’’ branches. 
It was not until 1845 that the first school of engineering was 
established as a branch of a classical college at Union College, 
and only two or three men were graduated each year until 
1860. 

In the United States the growth in higher technical educa- 
tion coincided with the industrial revolution, but advanced 
technical schools had been founded in France and Germany 
somewhat earlier. The Ecole des Ponts et Chaussées was 
started in 1747 and was soon followed by the Ecole des Mines. 
Another carly school of mines was that of Freiberg, in Saxony, 
established in 1826. Two years earlier, Licbig started in Ger- 
many what was perhaps the first chemical laboratory to which 
students were admitted. Some of the early trade schools in 
Germany and Bohemia later developed into engineering 
colleges of high rank. 

After the Civil War the increase in technical schools became 
one of the phenomena of American education. One factor in 
this expansion was the Morrill Land Grant Act, which specified 
that the colleges so aided should teach ‘such branches of learn- 
ing as are related to agriculture and the mechanic arts." 
Nevertheless, a substantial percentage of American engineers 
and chemists continued to be trained abroad. It was not until 
Johns Hopkins was founded in 1876 that the United States had 
a school patterned on the German model, with scholarship the 
primary criterion for the staff, lectures and seminars the basic 
teaching procedure, and training directed toward producing 
men capable of doing pioneer research. 

At a relatively early stage, the enginecring curriculum crys- 
tallized into its present pattern, withstanding attempts to 


make courses more specialized and tied to specific processes 
and practices. As carly as 1852, Rensselaer had developed the 
educational philosophy and curriculum which has become the 
pattern for modern colleges of engineering. By 1870 courses 
at Stevens Institute of Technology were planned on a broad 
foundation of mathematics, literature, and the physical 
sciences for the first two years, with professional studics, 
laboratory courses, and shopwork in the last two years. 

As the United States grew away from dependence on European 
products, and as commerce and industry became more competi- 
tive, the need for trained engineers grew tremendously, The 
haphazard characteristics of carlier industrial efforts gave way 
to skillfully engineered enterprises which helped the growth of 
an industrialized nation. This parallel growth of industry 
and the engineering profession has today reached the point 
where enginecring is the leading profession for men, with over 
375,000 practitioners, and it is still the fastest growing. 


UHF Television Transmitter 


NEW type of transmitter that will aid in opening addi 
tional air lances for television has been announced by 
Stanford Research Institute, Stanford, Calif. 

The transmitter has been designed for sending signals in the 
ultrahigh-frequency (UHF) region of 475 to 890 megacycles re 
cently authorized by the Federal Communications Commission 
for experimental television broadcasts. 

The new transmitter was developed under the sponsorship of 
John H. Poole of Long Beach, Calif., and is adapted to the needs 
of his experimental UHF station KM2X AZ at Long Beach 


| How to Obtain Further Information 
on “Briefing the Record” Items 


ATERIAL for this section is abstracted from: (1) 
technical magazines; (2) news stories and re- 
leases of manufacturers, Government agencies, and other 
institutions; and (3) ASME technical papers not pre- 
printed for meetings. Abstracts of ASME preprints will 
be found in the “ASME Technical Digest’’ section. 

For the texts from which the abstracts of the “Briefing 
the Record” section are prepared, the reader is referred 
to the original sources, i.e.: (1) The technical magazine 
mentioned in the abstract, which is on file in the Engi- 
neering Societies Library, 29 West 39th St., New York 
18, N. Y., and other libraries. (2) The manufacturer, 
Government agency, or other institution referred to in 
the abstract. (3) The Engineering Societies Library 
for ASME papers not preprinted for meetings. Only 
the original manuscripts of these papers are available. 

| Photostat copies may be purchased from the Library at 
usual rates, 40 cents per page. | 
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Now installed, the transmitter operates on 530 megacycles 
Ie radiates an entirely standard amplictude-modulated picture 
signal of good quality and, it is claimed, does so in a manner 
permitting the attainment of a very high-powered UHF trans- 
mission more economically than by any other presently known 
system. 

While the KM2XAZ transmitter is at present radiating only 
150 watts of power, it is capable of being amplified to powers in 
the tens of kilowatts using relatively simple radio-frequency 
amplifiers. This is achieved by applying for the first time to 
television a system of modulation known as ‘‘phase to am- 
plitude.” 

The phase-to-amplitude modulation system reaches high 
power levels with presently available UHF tubes which are 
difficult to amplitude-modulate by any other means. The 
special transmitter can also make use of the recently developed 
“unorthodox’’ tubes such as klystrons, resnatrons, and travel- 
ing-wave tubes 

The heart of a transmitter of the new type is the phase-modu- 
lator unit, which serves to advance the phase of one of the two 
signal channels of the system by exactly the same amount that 
it retards the phase of the second channel. A unique arrange- 
ment of conventional UHF tubes has been employed to perform 
this function satisfactorily. 

Still another innovation in the Institute's work on the trans- 
mitter has been the development of a vacuum tube which does 
the modulation job of several conventional tubes in one. Sev- 
eral models of the special phase-modulator tube have been built 
and tested. Thus far these tubes have had the limitation of low 
power output. If they can be developed to the point of opera- 
tion at higher power levels, staff engineers believe the com- 
plexity of the phase-modulator unit can be greatly reduced at 
the same time its performance is improved. 

Perfection of a transmitter of the type announced has been 
one long-sought step toward the opening of the UHF region for 
commercial broadcasting. Another is the development of con 
verters for bringing UHF signals down to the VHF (very high 
frequency) level of standard commercial receivers. Last year 
such a prototypt converter was designed and built at Stanford 
Research Institute under Mr. Poole’s sponsorship. It em- 
ployed novel circuit techniques that have attracted widespread 
industry attention. The converter has since been modified to 
include several tunable versions. 

Since the war, some five million TV receivers have been 
manufactured and sold in the United States alone. More than 
100 stations are now serving these receivers and these are dis- 
tributed by the FCC over the 12 VHF channels presently as- 
signed for commercial broadcasting. 

Stations which are widely separated geographically can oper- 
ate satisfactorily on the same channel because of the inherently 
short transmission range of the high radio frequencies used for 
television, But because even the best receivers have trouble 
clearly differentiating between two stations on immediately 
adjacent channels, the maximum practical number of stations 
which can be received well in any given area is seven. This 
limit has been reached in New York and Los Angeles. 

What is even more important, many smaller communitics 
which are too far away from large cities to receive their TV 
broadcasts are still close enough so that they cannot be as- 
signed a channel because of the interference it would cause in the 
service area of the city stations. 

Trying to fit each new station into this complicated patch- 
work pattern with only 12 channels available grew to be a 
large and often impossible job. Late in 1948, when the num- 
ber of applications for new TV stations had exceeded 300, and 
more were coming in every week, the FCC—it has the respon- 
sibility of assigning frequencies in all portions of the radio 
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spectrum—initiated a “‘freeze’’ on the and all future applica- 
tions and took time out to make a A engineering study 
to see if more TV channels could be ..ade available in the al- 
ready overcrowded radio spectrum. 

This freeze is still in effect. Since a single TV channel oc- 
cupies six times as much frequency space as is covered by the 
entire dial range of a standard broadcast receiver, TV stations 
from the beginning were forced to use the very high frequen- 
cies which previously have been considered impractical for 
radio communication. At present five TV channels are in the 
frequency range 54 to 88 megacycles and seven are in the range 
174 to 216 megacycles. 

The next group of frequencies which might be available for 
more TV channels lies in the UHF region of 475 to 890 megacy- 
cles, about four times as high as the present “‘high"’ band. Use of 
the new region would provide about 40 more channels for dis- 
tribution. During the past 18 months clectrical engineers at 
Stanford Research Institute have been exploring possibilities 
of this region in the laboratory. The new transmitter and the 
earlier converter are two promising contributions they have 
turned up 


Conveyerized Dairy 


HILE engineering and milking dairy cows may not seem 
related, engineering methods have provided an Iowa 
dairyman with an ingenious milking system in so far as large- 
scale milking of cows is concerned, according to Clay Colley, 
Mem. ASME, and a consulting engineer in Los Angeles, Calif. 
The dairyman, H. C. Cain, used the same basic principles 
that are applied when first approaching any matcrials-handling, 
work-simplification, or time-study problem. These principles 
are as follows: (1) Keep the skilled workman at a convenient 
work station where tools, parts, and products are brought to 
him; (2) place each job or task at the proper work level; and 
(3) remove finished task at a uniform rate 
Mr. Colley relates that Mr. Cain has applied the foregoing 
engineering principles to his milking technique and developed 
a system which has been in operation at the Hiett Crystal 
Dairy at Delano, Calif., for more than three years without 
missing a milking. With the system two milkers handle a 
herd of approximately 250 cows at a rate of 100 per hr. To 
make such a system work, of course, requires co-operation of 
the cow. A handful of grain combined with efficient and 
gentle treatment has assured this co-operation. 


riG. 1 COW I$ SHOWN WITH MILKING MACHINE INSTALLED ON 
APRON CONVEYER 
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OVER-ALL VIEW OF APRON CON VEYER 


FIG. 2 


The production line consists of the stock pile, which in this 
case is an ordinary corral full of cows. For an automatic 
feeder the usual funnel-shaped outlet is provided and they 
walk single file into a narrow section where they receive a 
preliminary wash which consists of an underspray or inverted 
shower. They are held in this spot for a few seconds by an 
automatic gate which literally feeds them one at a time on to 
an apron conveyer. 

This main apron conveyer is 22 in. wide, 110 ft long, and is 
synchronized with an overhead double-chain conveyer which 
carrics the stall ends and feedboxes. When the gate is opened 
the cow walks into what appears to be a narrow stall with 
smooth pipe railings forming the sides, a wood floor (which 
is the apron conveyer), and a feedbox at the end. As she 
steps up and starts cating, the next stall end folds down in the 
rear and the cow is now on a slowly moving assembly line 
traveling at approximately 10 fpm 

At this point she is at the proper height for the milker to 
give the secondary wash and install the milking cups. The 
small milking machine with its calibrated glass container is 
mounted on a third conveyer which travels at the same speed 
as the apron and stall conveyer. As they approach the dis- 
charge end a second milker is watching the line and discon- 
nects the machine, sterilizes the cups, and strips the cow. In 
case the milking operation is completed before the cow reaches 
the end of the line, the milker steps down the line, shuts off 
the machine, and completes the operation when the cow 
reaches the proper point on the production line. 

After the milking machine with its glass container has been 
disconnected, it travels at a higher speed to the unloading 
station where it discharges automatically into a stainless-steel 
receptacle, from which the milk is pumped to the dairy. 

When the milking unit is empty it is picked up by a high- 
speed conveyer which takes it to the starting point. The unit 
arrives at the proper time to be connected to a cow which has 
just been placed on the production line 

When the end of the line is reached, an exit gate opens auto- 
matically and the cow walks off the end of the apron con- 
veyer. 

The following advantages of the system are cited by Mr 
Colley: 

It saves labor and cuts actual payroll hours; it lightens 
the burden of the workman, because of the proper work height 
and assembly-line technique; it provides individual inspection 
of the milk from cach cow as well as a record of her production; 
and it simplifies taking test samples of the individual milkings 
at the discharge station 


Minor Metals 


LTHOUGH generally referred to as ‘‘minor,’’ a scote of 

little-known metals actually play major roles in twen- 
tieth<ecatury civilization, according to James Boyd, Director of 
the Bureau of Mines, U.S. Department of the Interior. 

Beginning with barium and ending with zirconium, the ones 
in between include beryllium, boron, calcium, cerium, and other 
rare carth metals, cesium and rubidium, columbium aad tan- 
talum, gallium, germanium, hafnium, indium, lithium, rhe- 
nium, scandium, selenium and tellurium, strontium, and thal- 
lum 

Annual production of these metals and their compounds 
ranges from a few thousand troy ounces for some to a few 
thousand tons for zirconium. The average person never secs 
any of these metals in their pure form. Yet some of them are 
highly important in the electronics and metallurgical indus- 
tries, and others, now used only in scientific laboratorics, may 
one day become equally important, Dr. Boyd said. 

The production, distribution, uses, and other interesting facts 
about these little-known minerals are given in a new preprint 
chapter of the Bureau of Mines Minerals Yearbook. 

Some of these metals, notably barium and strontium, are used 
in the electronics industry for “‘gettering,’’ which is removing 
the last traces of gas from an enclosed space, such asa tube. A 
number of them have been found useful for one purpose or an- 
other in the atomic-energy ficld. Extremely minute quantities 
of others, introduced into alloys of the better-known metals, 
such as copper or iron, add strength, resistance to corrosion, 
heat resistance, or some other property important for a special 
use. 

As examples of the multitude of ways in which these so-called 
minor metals are used, Dr. Boyd cited watch balance wheels of 
beryllium-nickel alloy; glass-cutter parts made of boron car- 
bide, hardest known substance except diamonds; cigarette- 
lighter flints made of cerium; television equipment functioning 
with the aic of cesium and rubidium; high-grade camera lenses 
made partly of tantalum oxide; thermometers able to record 
tefaperatures up to 1200 C, in which gallium replaces the mer- 
cury used in ordinary thermometers; video detector circuits 
containing germanium diodes; antihistamines in which lithium 
amide is an active ingredient; antiknock compounds in the 
production of which rhenium is used as a catalyst; radio and 
television rectifiers made of selenium; rodent poisons made of 
thallium sulphate; and flashlight powders made of zirconium. 

This list barely scratches the surface, the Bureau Director 
said, in announcing that the preprint of the ‘‘Minor Metals"’ 
chapter of the Bureau of Mines Minerals Yearbook, 1948, by 
Jack W. Clark, Bureau economist, is now on sale by the Super- 
intendent of Documents, U.S. Government Printing Office, 
Washington 25, D.C., for 15 cents a copy. 


Foreign Ore 


HE largest amount of foreign ore ever brought to the 
United States in a single year arrived during 1949, with re- 
ceipts from 18 countries, according to Steel Facts, a publication 
of the American Iron and Steel Institute. The largest supplies 
came from Sweden, Chile, and Canada. Last year also, steel 
companies were active in exploring and developing large de- 
posits in South America; in exploring the Quebec-Labrador 
iron range; and in constructing facilities for shipments of ore 
from Liberia. 
These steps toward the eventual widening of ore supply lines 
have been taken by farsighted steel executives because of the 
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dwindling supply of high-grade domestic iron ores. The na- 
tion's high-grade ores must be supplemented from new sources, 
particularly while research proceeds toward the economical use 
of the taconite and low-grade ores abounding in the Lake 
Superior region. 

Last year nearly 8,300,000 net tons of foreign iron ore were 
brought into this country. That was an increase of 22 per cent 
from 1948, when imports totaled 6,800,000 net tons. In 1947 
about 5,492,000 tons were delivered, and in 1946 the imports 
totaled 3,085,000 tons. 

Developing the new sources of ore in Labrador, the Caribbean, 
and other areas, and building taconite treatment plants will be 
costly. Large outlays will be required for research, capital in- 
vestment, and higher operating costs. 

Estimates concerning the capital investment required in the 
taconite program place the cost at $15 to $20 per ton of annual 
capacity for producing taconite conceatrates. Thus at least 300 
million dollars must be invested in order to make 20,000,000 
tons of taconite concentrate yearly. If the steel industry were to 
replace the present Lake Superior natural-ore supply with a 
taconite supply alone, it would be faced with a capital invest- 
ment in iron-ore facilities of $1.25 billion to $1.75 billion at to- 
day's costs. 

In planning a comprehensive iron-ore program, the industry 
faces the prospect of shrinking domestic reserves of natural ores 
on the one hand, and the large capital investments and operating 
costs of developing a foreign ore and a domestic taconite prob- 
lem on the other. 

Five steel and two mining companies have formed a corpora- 
tion to develop the iron reserves in the Labrador-Quebec con- 
cessions. One stecl-company executive has estimated that some 
$300 million will have to be spent before these companies get 
any of this ore into their blast furnaces. 

One steel company has an interest in ore deposits in Liberia. 
This property must be developed and a 40-mile railroad built 
from the mine to the port of Monrovia with the cost now esti- 
mated at about $8 million ‘ 

Of total domestic shipments last year, the Lake Superior dis- 
trict suppfied about 81 per cent, the southeastern states 9 per 
cent, the northeastern states 4 pet cent, and the western states § 
percent. Minnesota produced 67 per cent of the national! coral. 


Steel Tube Mill 


NEW tube mill with an annual capacity of 100,000 tons of 
clectric-welded steel pipe, in sizes ranging from 26 in. to 36 
in., started production recently in McKeesport, Pa., at the Na- 
tional Works of U_S. Steel's National Tube Company. Stock 
for the mill consists of plates from '/,in. to '/,in. thick. These 
plates, whose stecl composition runs 0.20 to 0.30 per cent car- 
bon and 0.85 to 1.25 per cent manganese, weigh close to two 
tons each. Standard length is 40'/, ft while the widths will 
vary, according to specifications, from 78', gto 110 in 
The conversion of plates to tubes is accomplished in 16 big 
new machines which are the major units of the mill. Ample use 
of roller convevers for moving the heavy material from unit to 
unit makes possible an assembly-line precision of operation. 
Plate stock is first end-sheared, then side-planed and beveled. 
After edge-rolling, the first forming operation, the plate is 
formed into a ‘‘U"’ by a heavy press. Another press further 
forms the stock into a tube, after which it is welded outside and 
inside. Ie then undergoes an inspection before being expanded 
in a huge hydraulic machine that increases the diameter by ac- 
tually stretching the steel under water pressures up to 3000 psi. 
On the initial order, tubes were formed to 29'/; in. ID and ex- 
panded to 30 in under pressure of 1700 psi. From the expander, 
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FIG. 3} AN ELECTRIC WELDING MACHINE WELDS OUTSIDE SEAM ON A 
30-IN-DIAM STEEL PIPE 


tubes are beveled and end-faced. They then receive a final in- 
spection by both company and customer. 

To provide power for the new mill a transformer station was 
built. There are three unit substations in the mill area, two of 
1000 kva and one of 1500 kva. 

Compressed air for the new mill is taken from the plant sys- 
tem, but in order to assure sufficient pressure a new compressor 
was installed to feed into the plant system. 


Air-Pollution Instruments 


ean widely used for measuring atmospheric 
pollution in Great Britain were described by A. Parker 
and S. H. Richards at the first United States Technical Confer- 
ence on Air Pollution, mecting in Washington, D. C., re- 
cently. 

Mr. Parker is Director of Fuel Research, Department of 
Scientific and Industrial Research, London, England, and Mr. 
Richards is superintendent of Observations, Atmospheric Pollu- 
tion Research, Fuel Research Station at London. 

Introduced in 1916, the deposit gage was the first type of ap- 
paratus for measuring air contaminants widely used by local 
British authorities, the scientist pointed out. Today, about 
300 gages are in regular use in Great Britain. The deposit gage 
consists of a glass collecting bow! supported on metal tripod. 
Marcrial deposited on the bowi passes down a connecting pipe 
into a bottle. The gage is examined once a month 

Two types of smoke filters are used for measuring suspended 
solid impurities in the air. An Owens automatic air filter is 
used to obtain hourly readings of smoke concentrations in the 
air, and a newer-type smoke filter is used for daily observa- 
tions. In both methods, solid particles from the air are col- 
lected on a filter paper, form a circular stain, and the density 
ot the smoke is measured, they said. The newer-type filter was 
used extensively in a special survey of atmospheric pollution at 
Leicester during 1937-1939 

In 1932 a new method for recording the extent of atmospheric 
pollution by sulphur dioxide was devised by the Building Re- 
search Station of the D.S.I.R., the authors disclosed. This 
method, based on the facility with which sulphur dioxide in the 
air is absorbed on a prepared lead-peroxide surface to form 
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lead sulphate, has found wide application, they stated. About 
400 stations in Great Britain are now equipped with lead per- 
oxide instruments 

The volumetric sulphur dioxide apparatus also is used to a 
lesser extent for determining concentrations of sulphur dioxide 
intheair. A measured volume of air is bubbled through a dilute 
solution of hydrogen peroxide, and the sulphuric acid formed is 
estimated. 


Upgrading Coal 


help increase the nation’s supply of bituminous coal 
suitable for making metallurgical coke, the Bureau of 
Mines of the U. $. Department of the Interior has found that 
large reserves of high-sulphur Pictsburgh-bed coal in south- 
western Pennsylvania and northern West Virginia can be pre- 
pared or “‘upgraded"’ for use as a metallurgical fuel, according 
to a Bureau bulletin. 

Pittsburgh-bed coal containing as high as 2.27 per cent 
sulphur in the raw state can be treated successfully for coke- 
making, the Bureau report discloses. Low-sulphur coals in the 
Pittsburgh, Pa., region have been used for more than a century 
in making coke, but the declining production of this quality 
fuel has necessitated the extension of coke-making operations 
into higher-sulphur coal reserves. 

In preparing high-sulphur coals in the Pittsburgh area for 
coke making, washing is a common practice for reducing the 
sulphur content of coals, according to the Bureau report. In 
the same area, coke-oven operators for many years have mixed 
high and low-volatile coking coals in order to improve the 
average quality of the resultant coke and to make available a 
wider range of coals for coking. 

The extreme variability of Pittsburgh coal in respect to sul- 
phur content increases the difficulties in prepating this coal for 
coke making and no one method of cleaning is considered satis- 
factory for upgrading these high-sulphur coals. Selective 
mining, low-gravity separation, fine crushing, and froth flota- 
tion, and combinations of the three are suggested methods of 
reducing the sulphur content. 

Experimental results on various samples in the Pittsburgh 
area are given in graph and table form, along with statistics 
on the shipment of by-product coals and coal-cleaning prac- 
tices in the region. 

Copies of Bulletin 483, “‘High-Sulphur Pittsburgh Coal: 
Upgrading in Southwestern Pennsylvania and Northern West 
Virginia,"’ are sold by the Superintendent of Documents, U. S. 
Government Printing Office, Washington 25, D. C., for 30 cents 
each. 


Atomic Golf Ball 


N atomic golf ball that can't get lost was demonstrated 
A recently by the B. F. Goodrich Company at Akron, 
Ohio. Minute quantitics of radioactive materials embedded 
under the cover of the ball makes it possible for a caddy carry- 
ing a small portable Geiger counter to locate the ‘‘atomic”’ 
golf ball even when hidden in dense woods or deep rough. 

The location of a lost ball can be telegraphed by the Geiger 
counter in two ways: (1) By a flashing light on the instrument; 
(2) by signals which the caddy can hear through head- 
phones. 

Dr. William L. Davidson, director of Goodrich’s physical 
research, said the project is experimental and that no sale of 
radioactive golf balls is contemplated at the present time, but 
added that this peacetime application of atomic energy may 
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eventually solve the problem of the lost golf ball. He said 
there are about 25,000,000 balls sold each year and that it is 
estimated that about $0 per cent of these are lost at one time or 
another. 

At the demonstration the radioactive golf balls were driven 
into a wooded area and cach time the caddy located the ball 
with the aid of the Geiger counter. Although the instrument 
used today is somewhat heavier, Dr. Davidson said that there 
is a new Geiger counter on the market which weighs only ten 
ounces and costs about $25, the price of about 25 golf balls. 

He said that the amount of radioactive material inside cach 
ball is so small that there is no danger of radiation. 


Pinned-Up Mine Roof 


Mes increase the safety and convenience of underground 
miners, the Tennessee Coal, Iron & Railroad Company, 
Birmingham, Ala., has cleared all upright timber supports from 
more than § million sq ft of its coal and iron-ore mines, and has 
installed ‘‘pinned-up"’ mine roof supports. 

This means that men no longer have to wrestle with big 
machines and haulage cars in narrow areas between posts 
erected to support the roof. ‘Their movements are freer than 
ever before in underground operations of this kind. 

The mine roof is literally pinned to solid rock above 
the working areas. As soon as miners have opened a space for 
working, holes are drilled through the overhead coal or ore 
and soft slate or shale to hard rock. In the holes, a slotted bolt 
of strong steel is wedged. The end of the bolt which projects 
below the roof level is threaded; on it is fastened by means of 
an ordinary steel nut a large square stecl plate which is as ef- 
fective in holding up the roof as an upright timber. 

To date, there have been no accidents from fall of roof in 
cither coal or iron-ore mines directly caused by the new method 
of roof support. In fact, the frequency of accidents in TCI ore 
mines in 1949 was the lowest in the company’s history, in the 
first eight months standing at 8.32, a reduction of 54 per cent 
from the same period in 1948. 

Meantime, the quality of product has greatly improved. 
With the advent of the pinned-up roof, slate picked from the 
mine-run ore has declined from an average of 275 tons a weck 
before the pinned-up roof was introduced, to practically zero. 


FIG. 4 THIS INTERIOR VIEW OF AN UNDERGROUND MINE SHOWS 
THE SQUARE STEEL PLATES OVERHEAD WHICH HOLD UP ROOF, 
ELIMINATING USUAL UPRIGHT TIMBER SUPPORTS 


ee 
| 
> 


652 


There has also been a reduction of the acid content of condi- 
tioned ore by abour 2 per cent 

Good rivet-grade steel is used for the bolts. This provides a 
minimum ultimate strength of 56,000 psi, assuring that a l-in 
bole will support 33,600 Ib of roof on its threaded end and 
44,000 Ib on its anchored end. To develop a bolt design that 
would consistently provide anchorage strength sufficient to 
develop the full tensile strength of the bolt, tests were made on 
various designs and sizes of wedges, rods, and holes. After 
installation, the test bolts were pulled by a hydraulic jack rig 
until they broke and the tensile strengths were noted. 

The steel bolts used to support TCI mine roofs are of various 
lengths, depending on use. The trend in coal mines is to use 
bolts long enough to penetrate the draw slate and anchor in the 
sandstone roof. Practice in the ore mines is to use bolts long 
cnough to anchor the roof in an arch formation, the entire arch 
anchored to the solid rock above it. In some cases, instead of 
plates, steel channels are fastened to the pins to hold up larger 
roof areas where clearance is provided 


Steel Production 


URING a great surge of output in April and May, U.S 

steel companies for the first time in history were pouring 
more than 1,900,000 tons of steel a week, according to the 
June, 1950, issue of Steel Facts, published by the American’Iron 
and Stecl Institute. They held their production at that high 
level for over six consecutive weeks. 

That was more steel in a week than many countries make in 
an entire year. For example, it was more than the 1949 output 
of Australia, Sweden, or India individually. 

Steel's unprecedented feat, made possible by the companics’ 
huge programs of expansion and improvement in recent years, 
reflected general business activity. Automobile production 
was running ahead of 1949, the record year. A boom was 
under, way in the housing industry. Houschold appliances 
were being turned out at a record rate. Numerous other 
lines of business were unusually active. Total national em- 
ployment rose sharply until nearly 59 million persons were at 
work. The United States generally was enjoying one of the 
greatest production eras in its history. 

More steel was made in May than in any previous month, 
The May output exceeded 8,500,000 tons. It was the fourth 
month in history in which more than 8,000,000 tons had been 
made, the others being January and March, 1949, and April, 
1950. In April, steelmaking furnaces, operating at 100.2 
per cent of capacity, made 8,196,000 tons 

Six weeks in succession, starting April 17, steelmaking fur 
naces were operated at an average of 100 per cent of capacity 
or better. The peak was 101.8 per cent of capacity, at the rate 
of an annual output of over 100,000,000 cons of steel 

The high demand for steel was intensified by the fact that 
more than one million tons of steel were lost during the strike 
of coal miners in January, February, and March. 

At the end of April, stecl companies had produced a total of 
about 372,000,000 tons of ingots and steel for castings since 
the end of the war. That was about 45,000,000 tons morc 
than was made during the war, from December, 1941, ro 
August, 1945, inclusive. 

Outstanding in high level of business activity has been the 
exceptionally high number of housing units started last winter, 
leading to a monthly record of 126,000 family units in April 

Most spectacular from its immediate significance to stecl ts 
the production of the automotive industry. Despite a strike 
closing the plants of the second largest maker of cars, the 
auto plants have been turning out 12,000 to over 100,000 cars 
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more cach month than a year earlier. Shipments of steel to 
this industry in March broke all monthly records with a total 
of 1,208,000 net tons, 21.5 per cent of steel shipments. 

Another active demand is from household appliances, which 
took more steel in March than in January or February. 

The annual report of onc of the large oil companies said: 
“The rapid expansion of oil-producing facilities, rather than 
any falling off in oil usc, enabled the industry to meet all its 
customers’ needs throughout 1949."' Oil-producing facilities 
are made almost wholly of steel, at the rate of more than 4 
million tons a year, equal to 7 or 8 per cent of steel shipments. 


Jetliner Test Progress 


| preg than 100 hr of flight tests have been completed on 
the Avro Canada Jetliner. The Jetliner has been making 
as many as five flights daily recently in preparation for its 
Certificate of Airworthiness. Serviceability is said to have 
been excellent 

During the course of these tests, the Jetliner has been flown 
at more than 500 mph in level flight, establishing a new North 
American speed record for its type. Its cruising speed of 450 
mph is more than 100 mph faster than the conventional air 
transports now in service. The aircraft has attained a height 
of 39,500 ft, 9500 ft higher than its normal cruising height. 
Many three-engined take-offs have been carried out at various 
speeds and at maximum gross weight; and a number of times 
the aircraft has been flown with only one engine at about 200 
mph with no decrease in altitude. 

A number of test flights have been made over a triangular 
course of about 800 miles between Toronto, North Bay, and 
Montreal, and the average time has been about two hours. 
These flights carried out at cruising altitude show that about 
1600 Imperial gal (1920 U. S. gal) of fuel have been used. The 
production version will have a fuel capacity for 3330 Imperial 
gal (4000 U. S. gal). One flight of over 1100 miles has been 
made. 

Demonstration flights have been made to New York, Ortawa, 
and Montreal in half or less than half the time taken by present 
airliners on the same routes. The 365-mile flight to New York 
was particularly interesting, as the first official mai] ever 
carried in a jet transport was carried on this flight. Since 
this time the aircraft has been inspected and flown by leading 
airline officials and pilots in the United States and Canada. 

Passengers who have flown in the Jetliner claim thar all 
sensation of speed and height is lost except perhaps when 
flying in the vicinity of clouds. They have particularly noted 
that there is virtually no vibration and what noise is present 
is of a steady air-flow type and not accompanied by propeller 
and exhaust beat 

According to Avro Canada, in the flights carried out to 
date, there have been no unusual handling problems cither in 
the air er on the ground. At Malton Airport where the test 
flights are normally carried out, there are all sorts of airplanes 
from helicopters and light aircraft to conventional twin and 
four-engined transports, and there has never been any trouble 
fitting the Jetliner in with local] traffic. 

Although the Jetliner is a $00-mph aircraft, experience has 
shown that it can be flown casily at 140 to 150 mph in a cir- 
cuit, and as a result of the light, responsive, and well-harmon- 
ized controls 360-deg turns easily can be made inside the 
perimeter of modern airports. 

The final approach and landing of the Jetliner have proved 
to be easily and safely carried out. Experience has shown that 
the Jetliner’s final approach speed is 125 to 130 mph with an 
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over the edge of the field, and the actual touchdown is at 
95 to 100 mph which makes stops in normal runway lengths 
easily. The exercise of great judgment on the approach is not 
required as the Derwent engines respond very well to the 
throttle. The practice is to approach at a minimum rpm of 
about 7500 which provides little thrust, but allows the throttles 
to be opened just as fast as in the case of reciprocating engines. 
Even from full idling the response is very good and the throttles 
can be fully opened in well under ten seconds. Once the 
throttles of propeller-<driven aircraft are closed there is a sharp 
deceleration and sink due to the drag of the propellers, but 
jet-powered aircraft give the feeling of free-wheeling so there 
is not the same urgency about restoring full power. On the 
other hand, the designers have incorporated sufficient drag 
into the flaps so that with them fully lowered the Jetliner 
does not float so badly that the throttle must be closed carly. 
It bas not been necessary to throttle back fully on the Jetliner 
until just before rounding out for the landing. 

Under certain conditions the Jetliner’s endurance can be in- 
creased by stopping two of the four engines. This is quite 
practical with the Derwent turbojet engines, as relighting in 
flight can be accomplished as a normal operation. 

No starting troubles have been experienced with the Jet- 
liner, and all four engines can be started in less than 2 minutes. 
There is no flame from the jet pipe and experience has shown 
that it. is possible for the aircraft co move away from a ramp 
with no danger and no discomfort to observers close at hand. 

Due to the level attitude of the aircraft, there is no par- 
ticular heat problem as regards runway surfaces. No damage 
at all is done to concrete runways by the Jetliner and none to 
asphalt surfaces during the “‘run-up"’ for take-off. Prolonged 
engine runs, however, should not be carried out on asphalr, 
especially if the weather is hot. 

The length of the Jetliner’s take-off run compares favorably 
with that of present-day transports. The aircraft accelerates 
quickly, thus allowing an unusually steep angle of climb for 
obstacle clearance. 

It has been found possible to use high climb speeds for the 
Jetliner when climbing through turbulent air. Experience 
indicates that as a result of the ‘‘stiffness’’ of the wing, which 
is designed to withstand severe gusts at high cruising speeds, 
the aircraft rides through normal turbulence at a much higher 
speed than conventional transports and there is no uncom- 
fortable wallowing and much less jolting. 

While it is too carly to evaluate the expected extended life 
of instruments and equipment on the Jetliner due to its almost 
complete lack of vibration, nevertheless there has been re- 
markably little trouble with the aircraft's instruments, acces- 
sories, and equipment to date. 


$500 Jet Helicopters 


to various helicopter manufacturers, pri- 
vately owned jet helicopters may become a reality in the 
not too distant future. 

An article in the CADO Technical Data Digest indicates that 
the Air Materiel Command has been watching the develop- 
ment of commercial versions of jet helicopters in the Little 
Henry (XH-20) class with interest because of the potential 
value of such an aircraft to the Air Force. In addition, the 
ground forces have a requirement for an inexpensive casy-to- 
operate helicopter for liaison and observation purposes 

Several manufacturers, including Sikorsky, McDonnell, 
Hiller, American Helicopter, and Marquardt are actively work- 
ing on helicopters of this type. Many are predicting the de- 
velopment of a jet helicopter, the production model of which 
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will be designed to sell at around $500 after initial development 
and tooling costs have been written off. 

Some of the newer concepts of a small helicopter will use a 
pulsejet system because this type of engine is more suitable for 
subsonic operation than the ramjet and consequently will 
operate on a lower fuel consumption. 

The original version of the McDonnell Aircraft Corpora- 
tion's Little Henry was designed as a test stand to prove the 
utility of the ramjet engine for use on military helicopters. 
It is equipped with simple controls, stick collective pitch con- 
trol, rudder pedals, and throttle. Fuel for the craft is carried 
in two tanks, located on both sides of the pilot, and piped up 
through the rotor blades to the engine. 

The Little Henry weighs only 280 Ib and has a design gross 
weight of 620 Ib. Diameter of the single rotor is 18 fr. The 
craft itself is 12'/, ft long and 7 ft high. 

The ignition system of the little helicopter consists of a spark 
coil connected to the rotor-head distributor system which fires 
one jet’s spark plug at atime. The ignition is used for starting 
only, since the two 6-volt dry cells installed behind the pilot 
scat carry enough current to energize the spark coil. 

The cost of constructing jet helicopters is much lower than 
that of conventional helicopters, because of the simplicity of the 
components. A pulsejet engine, consisting of a ‘‘stovepipe’’ 
type of duct and shutter, can be mass-produced for about $50, 
and ramjets for a lesser amount, Few engine accessorics are 
needed. For instance, only a simple fuel pump driven by the 
rotor is necessary. The structure is very simple and compara- 
tively light inasmuch as it supports only the pilot, the fuel 
tank, and a few simple controls. 

In comparison, a conventional small helicopter requires a 
$3000 reciprocating engine, an expensive transmission, a com- 
plicated fuel system, a structure heavy enough to support this 
equipment, a heavy landing gear, and numerous control in- 
struments. A helicopter of this type sells commercially for 
about $25,000 

The placing of the new low-price helicopter on the market 
will depend on the amount of money industry has available for 
complete development, government interest in the project, and 
the size of the potential market. 

Procurement officials reveal that several of the companies 
engaged in the development of the lightweight helicopters 
have announced that they have a model which has a range far 
greater than the 30-min operation of present-day helicopters 
which will eventually be suitable for commercial use and which 
can be manufactured at a low cost 


Hot-Spot Machining 


DDITIONAL data on hot-spot machining, a completely 

novel approach to metal cutting, are described in reports 

now available to the public, the Office of Technical Services 
of the U. S$. Department of Commerce announced recently, 

Research on hot-spot machining, undertaken by Sam Tour 
and Company, Inc., for the U. S. Navy's Bureau of Ships, was 
directed to finding whether the energy consumed, time involved, 
and results achieved in machining metal stock could be sub- 
stantially improved by heating the work rather than by cooling 
the tool. 

Reasoning that tool failure is the mechanical inability of a 
heated tool to withstand the shear force and resistance to plastic 
deformation of a cold workpiece, the contractor undertook to 
reduce the shear force of the workpiece by heating it just 
ahead of the cutting operation. Work was concentrated on 
proving the feasibility of hot-machining rather than in develop- 
ing specific techniques. 
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Tests run to date, according to this report, indicate that hot- 
machining which has been given preliminary investigation 
from time to time in the past, will be a ‘‘vital contribution 
to machining methods."’ The additional rapidity of this 
method can be indicated by the fact chat desirable metal re- 
moval rates were estimated to be three to 200 times faster 
than possible with machining at room temperatures. Accord- 
ing to the report, a special application alloy formerly classed 
as unmachinable, can be readily machined by this method 

Additional advantages of hot-spot machining, according to 
tests described in the report, are the production of a smooth 
continuous chip on most of the stecls tested, and absence of tool- 
wear difficulties, breakage of carbide insets, or tool chatter. 

The hot-turned surfaces of the test pieces are described as 
noticeably superior to cold-turned surfaces cut under similar 
conditions. Difficulties in the machining of stainless alloys 
have been largely eliminated 

Details of complete tests made with both flame heating and 
electrically induced heating are given with preference ap- 
parently going to the latter. 

Report PB 99978, “‘Hot Spot Machining,"’ 37 pages, includ- 
ing photos, graphs, drawings, and tables, sells for $2.25 in 
microfilm, $5 in photostat. Orders should be addressed to 
the Library of Congress, Photoduplication Service, Publication 
Board Project, Washington 25, D. C., and should be accom- 
panied by check or money order payable to the Librarian of 
Congress 


New Plastic 


EVELOPMENT of a tough new plastic, called ‘‘Enrup,”’ 

which promises to become one of the basic raw materials 

of the rubber industry, was announced recently by the United 
States Rubber Company 

The new plastic bridges the gap which has existed between 
soft rubber and hard rubber for almost a century, the company 
said 

Ie fulfills an urgent need for a high-strength material which is 
resistant to abrasion and chemicals and at the same time can 
be produced in varying degrees of flexibility ranging between 
elastic soft rubber on the one hand and brittle hard rubber on 
the other 

One of its outstanding uses is for the manufacture of high 
strength low-cost gears to replace metal gears in such applica 
tions as heavy-duty lathes, houschold appliances, plating bar- 
rels, automotive timing devices, and dynamometers 

Gears made of the new plastic are said to have been operating 
for more than a year in applications where conventional metal 
gears have failed within a few weeks. These gears were molded 
in one piece to close tolerances, which eliminated the need for 
claborate finishing operations 

The plastic is particularly suited for washing-machine parts 
where its resistance to the newer type of synthetic detergents 
has given it an advantage over metal. 

Among other promising applications for the plastic are 
fucl-pump parts, battery cases, dies and jigs, valve seats, buckets 
for carrying chemicals, plating barrels, filter press plates, 
photostat separator plates, tote boxes, bearings, electrical in 
sulators, and various automotive parts such as camshaft timing 
gears, water-pump impellers, ignition-<coil housings, distribu 
cor caps, low-load and low-speed bearings and bushings 

The new plastic, it is reported, has demonstrated remarkable 
roughness, resistance to abrasion, and resistance to the de- 
ceriorating effects of oils, solvents, acids, and mild alkalies. It is 
light in weight and extremely stable at high temperatures 
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GEORGE BRUSH, OF UNITED STATES RUBBER COMPANY'S 
PORT WAYNE, IND., PLANT, POINTS OUT DRIVE GEAR WHICH WAS 
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MOLDED FROM ENRUP, THE COMPANY'S NEWLY DEVELOPED 
THERMOSETTING PLASTIC 

‘The gear has been operating in this 36-in. heavy-duty lathe for more 

than six months without visible signs of wear. The lathe is power 
by a 5-hp 1750-rpm motor. ) 


It has good resistance to fire and its high dielectric strength 
makes it a good electrical insulator. It is thermosetting. 

Ic is said to have an impact strength which is superior to 
most plastic materials now being marketed, and it canbe molded 
economically in complicated shapes by cither compression or 
transfer methods. 


Rubber Design Data 


UBBER and rubberlike resilient materials are used today 
so extensively in many important functional mechanical 
applications that more technical information about them is 
constantly in demand by the design engineers. In a paper, 
“Design Data on Natural and Synthetic Rubbers for Me- 
chanical Engineers," which E. F. Riesing, Mem. ASME, Fire 
stone Industria] Products Company, Noblesville, Ind., presented 
before the 1949 ASME Annual Meeting in New York, N. Y., 
an attempt was made to provide such design information. 
Properly compounded, Mr. Riesing said, natural rubber and 
recently developed synthetic elastomers that are rubberlike in 
behavior provide the designer with engineering matcrials 
having specific and tailored properties to fill the requirements of 
practically an endless number of problems. These are the ma 
terials that will endure where no other material can qualify 
under the abusive action of repeated impact, continuous flexing 
and stretching, vibration, abrasion, and the destructive action 
of chemicals, oils, weather, ozone, and the like. 
The major portions of Mr. Ricsing’s paper appear in the 
latest (12th) edition of Kent's ‘‘Mechanical Engineers’ Hand- 
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book"’ in the Design and Production volume, section 5, pages 
57 to 69. 

Specifically, in addition to providing simplified methods for 
calculation of rubber designs, the paper gives nominal safe 
working loads and suggested strain limitations. Data are 
presented on the effect of the angularity of the unstressed sides 
in bonded sandwiches with sides other than normal to the 
bonded surfaces. Detailed data are presented on the physical 
properties of compounds of five basic elastomers in three dif- 
ferent hardness ranges, as well as the effect of temperature on 
these propertics, with particular emphasis on modulus. A 
constant effort has been made to distinguish between hardness, 
as measured by surface indentation, and true modulus. 


40-Ton Plain Grinder 


HAT is believed to be the largest plain grinding ma- 

chine ever made has recently been completed by The 
Churchill Machine Tool Company, Ltd., of Broadheath, Man- 
chester, England. It was designed to grind various sizes of 
turbine-rotor shafts for power-station generating equipment. 
The largest shaft will weigh about 141/; tons. 

The machine has a maximum swing of 54 in., will admit a 
length of 288 in. between centers, weighs approximately 40 tons, 
and has a length of $7 ft. An outstanding feature of this large 
machine is the layout of the control apron. Because of the 
large diameter of the shafts which will be ground, the machine 
is much higher than the average plain grinding machine. The 
operator stands on a platform from which he has an cye-level 
view of a mirror on the wheelhead in which he sces the grind- 
ing wheel making contact with the work. The two controls 
which will be in use most frequently—the wheelhead feed and 
the hand traverse to the table—are raised to a comfortable 
operating level and the electrical control desk is mounted 
on the right-hand side of the platform. The apron contains 
the grinding-wheel feed gearing, the traverse-drive gearbox and 
reverse mechanism, the hand-traverse reduction gear, also ‘the 
variable-dwell mechanism which operates at cach feversal of 
the table traverse, and the power-traverse disengagement lever 

The length of traverse stroke is adjusted by means of trip 
dogs on a rack on the front of the table which make contact 
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VIEW OF 4)-TON PLAIN-GRINDING MACHINE GRINDING A 4-TON SHAPT 


with a reverse lever at the end of cach traverse stroke. The 
table weighs 11 tons and the full weight with workhead, 
steadies, and tailstock is approximately 15 tons. 

The grinding wheelhead is driven by a 25-hp variable-speed 
motor. Quick power movement is provided for positioning 
the wheelhead to cover the several diameters of the rotor shafts. 
This consists of a motor mounted on the wheelhead base, 
driving through suitable gearing. The control for this move- 
ment is by a lever attached to the right-hand side of the grind- 
ing wheel feed column. Movement cither way disengages the 
feed wheel and operates the motor in cither direction for in- 
ward or outward movement of the wheelhead. Limit switches 
are fitted to the side of the wheelhead to prevent damage to 
the feed mechanism by over running. 

The body of the machine is in two parts which are bolted 
and keyed together. They are of massive proportions, with 
exceptionally wide vee and flat slideways. Automatic lubrica- 
tion is provided for the table slideways and consists of small 
valves at intervals on the body which are opened only as the 
table passes over them. Surplus oil drains back into the supply 
reservoir. A small motor-driven pump supplies oil under pres- 
sure for the system 
The workhead contains a gearbox giving 8 speeds and in 
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conjunction with the variable-speed motor gives a complete 
range of specds. When setting up, an “‘inching’’ button is 
provided on the workhead to enable the operator to engage the 
driver with the work-drive carrier or clamp. 

The tailstock has wheel and tommy-bar adjustment for the 
center and is also provided with a setover adjustment to in- 
sure correct alignment. Workhead and tailstock are easily 
moved along the table ways by means of geared racking devices. 

Two capacities of adjustable work-steady are supplied with 
the machine to support the varying diameters of rotor shafts 
which the machine is to grind. 


A-Bomb Casualty Studies 


APANESE survivors of the atomic bombings at Hiroshima 

and Nagasaki have apparently recovered from the acute 
or immediate effects of the bombings, but within recent months 
the first evidence of delayed effects—the formation of eye 
cataracts—has come to light, according to records of the 
Atomic Bomb Casualry Commission of the National Research 
Council 

Since 1947, with the support of the Atomic Energy Commis- 
sion, the ABCC has conducted continuous studies of the 
medical and genetic effects on the populations of the two 
bombed cities 

The Japanese survivors make up the only group of human 
beings in the world who have been exposed to an atomic-bomb 
burst. For this reason the medical findings of the ABCC have 
important significance for scientists and for military and civil 
defense planning in the United States. To date ABCC has ac- 
cumulated some data on more than 150,000 persons in the 
bombed arca 

Scattered studies of the effects of the bomb blast were begun 
by medical observers attached to the Allied occupying forces 
in 1945 

At the present time the Japanese survivors have recovered 
from such effects as loss of hair, temporary infertility, and blood 
changes. The study of long-range effects, such as effects on 
growth, tumor or eye-cataract formation, and genetic changes, 
will require many years 

Following the discovery that radiation similar to that 
released in an atomic-bomb burst had caused cataracts to form 
in the eyes of research workers in this country, a preliminary 
ophthalmic survey was started at Hiroshima last year. This 
survey revealed ten cases of cataracts believed to have been 
caused by the atomic bomb. Subsequent examination of 1000 
persons, most of whom were within 3000 ft of the point above 
which the bomb exploded, has led to the discovery of about 
40 certain cases of radiation cataract and an additional 40 sus 
pected Cases 

A full-scale ophthalmological study is now under way at 
Hiroshima, and a survey of survivors at Nagasaki is also 
planned 

The medical follow-up of births in the two citics was begun 
in 1947, and to date approximately 35,000 births have been 
investigated. It has been estimated that at least 200,000 
births must be studied in order to detect small changes in the 
frequencies of congenital and inherited abnormalities 

In addition to using clinical methods to detect abnormalities 
present at birth, the ABCC, wherever possible and with the co- 
operation of the Japanese people, makes routine autopsies on 
stillborn infants and infants dying soon after birth 

All live births are checked. In addition, the ABCC hopes 
to give each infant a follow-up examination at age one year 
This will confirm carlicr diagnoses and detect congenital and 
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inherited abnormalities which often are difficult to discover 
in the newborn. 

In 1947 and 1948 a survey of approximately 300 exposed 
children and 300 normal Japanese children was undertaken to 
determine possible differences in growth and development 
between these two groups. These pediatrics studies have been 
continued by the ABCC. By the end of 1949 almost 2800 initial 
clinical examinations had been made under the program, and 
186 follow-up examinations were made during the year 
1949. 

Also, in 1949 the ABCC conducted a survey of 5000 mar- 
riages to determine frequencies of various degrees of marriage 
between blood relations in Japanese communities. From a 
genetic point of view such marriages are of considerable interest, 
since they increase the chance for observing inherited family 
traits in the offspring. Such knowledge will assist in the 
evaluation of genetic effects observed in survey citics and will 
assist scientists in comparing the Japanese data with those 
reported in other parts of the world. 

According to present radiation-census records, about 900 
persons are definitely known to have been within 3200 ft of 
the on-the-ground center of the explosion. The estimated 
number of survivors originally within the 6500-ft zone, where 
radiation sickness was common, was approximately 80,000 in 
Hiroshima and 15,000 in Nagasaki. Many of these persons 
have since left the area. At present approximately 28,000 
survivors still are believed to live within the 6500-ft zone. 
However, in order to get this sample it will be necessary to 
screen several times that number of persons. 
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ing cycles. Such studies should permit a new design which 
will delay or retard the types of wear and thermal] failures which 
are occurring, especially in high-speed service. 

Manufacturers’ technical groups and individual railroad 
groups who are endeavoring to solve this problem must dis- 
card all preconceived ideas and untested theories and secure the 
help of skilled research technicians who can rapidly assist in 
advancing the proper solution. 

The railroad industry should accelerate its studies of one of 
the most recently recognized practices in machine fabrica- 
tion—the creation of residual compression in the part. This 
art had been practiced by a chosen few for centuries without 
realizing what the underlying theory encompassed 

Methods of evaluation of residual stress are of fairly recent 
origin and tedious to follow; consequently, optimum practices 
were developed only after many failures. We know now that 
cold-forming of boilers and fireboxes left damaging tensile 
stresses in critica] areas which could have been corrected by 
using methods which introduced compressive stresses in such 
areas. Riveted joints are still the subject of much design con- 
troversy. Areas subject to tensile stresses could be much bene- 
fited by inducing residual compression. 

One of the most fertile fields for mechanical researchers is this 
field of stress investigation. 

In another field—nuclear research—tadioactive isotopes are 
now available for the determination of more efficient metals. 

Top men in the AAR are as progressive as can be found in 
any organization. Yet they must look to the railway mechani- 
cal engineer to project the policies in this type of pionecring. 
Thus the railroad industry requires of you the vision and cour- 
age to advance beyond present frontiers 
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Gas-Turbine Combustors for Gaseous 
Fuels, by K. L. Ricke and A. E. Hershey, 
Mem. ASME, Westinghouse Electric Cor- 

oration, East Pictsburgh, Pa. 1950 ASME 
Semi-Annual Meeting paper No. SO—SA-31 
(mimeographed ). 


THE use of natural gas for industrial 
and domestic heating has been increasing 
at an accelerated rate during the past 
few years. One such application is in 
the form of a gas-turbine-driven booster 
unit for gas pipe-line pumping. A gas 
turbine, burning natural gas and driving 
a centrifugal compressor, would appear 
to have a number of advantages, among 
which the most important are the small 
floor space and foundation needed, the 
small amount of power required for 
auxiliaries, and the fact that no cooling 
water is necessary. 

When it was decided to modify the 
Westinghouse 2000-hp experimental gas- 
turbine unit, which has been under test 
since August, 1946, the problems as- 
sociated with the combustion of natural 
gas in such a unit were relatively un- 
explored. This paper reviews the test 
and development work which has been 
carried out at the Combustion Labora- 
tory at East Pittsburgh, in order to 
provide a satisfactory combustor design 
for this gas turbine 

With the final combustor passage de- 
sign the conversion of the unit from 
burning a liquid to a gascous fuel can be 
accomplished quite readily by inter- 
changing a set of fuel nozzles. Since 
certain operating conditions may require 
an instantaneous change from one fuel to 
the other, a dual-fuel nozzle has been 
developed and tested. The performance 
with this nozzle using distillate fucl or 
natural gas has been good. The change 
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from once fuel to the other may be made 
at any operating condition. The liquid- 
fuel nozzle uses an auxiliary fluid to 
get increased atomization, and while air 
is normally used as the atomizing fluid, 
the gaseous fuel serves equally well 

The performance of the gas-turbine 
booster unit has provided substantial 
confirmation of the combustion test 
results obtained in the laboratory; in 
particular, it has demonstrated that 
either a liquid or gascous fuel may be 
burned satisfactorily in the same flame 
tube, provided correct fucl and air dis 
tribution are established in the combus- 
tion zone. At the present time experi- 
mental work is in progress in an attempt 
to devise a target-type pyrometer for the 
measurement of gas temperatures in the 
combustion zone as an aid in achiev- 
ing the optimum fucl and air distri- 
bution. 

Further investigation of premixed 
combustion is also being considered, since 
it should be possible to develop mote 
compact combustor designs using this 
type of flame, though such combustors 
would not be likely to perform as satis- 
factorily with liquid fuels. 


Safety Margins and Stress Levels in 
High-Temperature Equipment, by Er 
nest L. Robinson, Fellow ASME, General 
Electric Company, Schenectady, N. Y 
1950 ASME Semi-Annual Meeting paper 
No. 50—SA-28 (mimeographed; to be 
published in Trans. ASME 


THE factors of safety and working 
stress levels currently in use in high- 
temperature equipment are reviewed and 
their relationship to physical properties 
at high temperature as determined by 
the various kinds of tests currently in use 
are discussed. Differences between dif 
ferent industrial applications are pointed 
out in comparison with the general rules 
at present used by the General Electric 
Company. 

According to the paper, machines and 
equipment now being built and placed 
in service at temperatures of 900 to 1000 
F and higher have for the most part 
more adequate margins of safety relative 
to the strength of the materials at operat 
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ing temperatures than did similar equip- 
ment built 20 years ago before the com- 
mon use of molybdenum-bearing steels 
and other heat-resisting alloys. This is 
truce of steam turbines as built by G-E. 
Such a conclusion is based on the com- 


parison of design stresses with test re- 
sults using all applicable test methods. 
Without such use of test results, however 
arbitrary, there can be no satisfactory 
assurance of safe operation under ad- 
vanced conditions. 


Aviation—RHelicopters 


The Helicopter Pressure Jet, by Friedrich 
L. B. Doblhoff, McDonnell Aircraft Cor- 
poration, St. Louis, Mo. 1950 ASME Semi- 
Annual Meeting paper No. 50—SA-36 
(mimeographed 


THE inherent characteristics of pres- 
sure-jet drive systems for helicopters 
are reviewed. It is found that low 
specific consumption of jet engines is 
achieved under the same set of conditions 
that make the turbine discharge air suita- 
ble for ducting through rotor blades 
prior to expansion. Very low specific 
consumption must be reached before 
satisfactory blade conditions are brought 
about and exhaust cooling, regeneration, 
or turbine ducting must be employed. 

Even with inefficient basic jet engines 
satisfactory blade duct conditions can 
be achieved by modification of the cycle, 
but power-plant development for specific 
helicopter purposes would be required. 

Use can be made of existing power 
plants by resorting to tip burning. Low 
fuel consumption is sacrificed, but 
significant gains can be made for rotary- 
wing aircraft in which rotor propulsion 
is called upon but for short portions of 
the total flying time. 


Hovering and Low-Speed Performance 
and Control Characteristics of an 
Aerodynamic-Servocontrolled __Heli- 
copter Rotor System as Determined 
on the Langley Helicopter Tower, 
by Paul J. Carpenter, NACA, Langley Air 
Force Base, Va. 1950 ASME Semi-Annual 
Meeting paper No. 50—SA-30 (mimeco- 
graphed 


IT has been thought that some type of 
servomechanism to control the blade 
pitch of a helicopter rotor may be desira- 
ble in certain cases, for example, in 
large rotors where control 
forces and pitching moments may be 
encountered. Accordingly, were 
made on the Langley helicopter tower to 
determine the performance and control 
characteristics of an acrodynamic-servo- 
controlled helicopter rotor system. It 
was intended that an investigation of 
this configuration would give fundamen 
tal information of a general nature on 
rotors and such control systems 

The rotor differs from conventional 
rotors by the unique method of con- 
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trolling the blade pitch. In this rotor 
configuration, the blade is attached 
rigidly at the root, and pitch change is 
effected by twisting the blade at an out- 
board station by means of an acrodynamic 
flap instead of by rotating the blade at 
the root. 

This paper presents measurements of 
the rotor performance for hovering 
and low forward speeds and measure- 
ments of the aerodynamic-flap servo- 
control characteristics. The results are 
discussed and some comparisons are 
made with conventional rotors, that is, 
rotors with pitch actuation accom- 
plished by rotating the blade roots. 


Applied Flight Research as Performed 
by the Air Materiel Command, by N. 
R. Rosengarten and Major Vernon Prentiss, 
Air Materiel Command, Wright-Patterson 
Air Force Base, Dayton, Ohio. 1950 ASME 
Semi-Annual Meeting paper No. 50—SA- 
24 (mimeographed) 


. THE Flight Test Division of the Air 
Matericl Command is responsible for 
evaluating flight characteristics of all 
experimental and production aircraft to 
determine if they meet USAF specifica- 
tions. The Fligh Research Section of 
the Flight Test Division conducts ap- 
plied research in order for the Flight Test 
Division to better perform its mission by 
devising new methods in keeping up 
with trends of progress, and by revising 
old methods in order to produce more 
accurate results in the simplest and least- 
time-consuming manner. The Flight 
Research Section, in a broad sense, was 
formed first, to develop techniques of 
flight testing and methods of application 
to new types of aircraft and second, to 
conduct research into and formulate 
methods of instrumentation and installa- 
tion. Quite often this organization acts 
as an adviser or service organization to 
tactical units. Requests from these 
organizations are on a demand basis and 
might range from a problem of determin- 
ing the maximum allowable Mach num- 
ber for an airplane in a dive to the prob- 
lem of determining the best technique of 
establishing a mew world's aircraft 
speed record. This organization has 
liaison with all aircraft manufacturers, 
the NACA, the Army, and the Navy 
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The Flight Research Section consists 
of some 30 personnel—1l1 military, 8 
engineering aides, and the remainder 
engineers in some branch of engineering 

There are three branches of the Flight 
Research Section. The Acrodynamics 
Branch, the Power Plant Branch, and 
the Test Methods Branch. The primary 
function of the Acrodynamics Branch is 
to develop and evaluate new methods of 
flight testing and data reduction for 
the purpose of obtaining additional or 
improved acrodynamic data. This in- 
cludes the determination of aircraft and 
helicopter frequency response and stabil- 
ity derivatives, machine methods of 
data reduction, and the evaluation of new 
aircraft control systems. 

The Power Plant Branch is mainly 
concerned with research into new meth- 
ods of establishing parameters of thrust, 
fuel flow, air flow, rpm, etc., for all 
types of power plants. 

The Test Methods Branch deals pri- 
marily with obtaining flight test informa- 
tion by electronic and/or photographic 
means. Radar, plotting board, and the 
All Altitude Speed Course are examples 
of the methods used for getting informa- 
tion that could not be obtained by any 
other known method. 


The NACA Balsa-Dust Method of Air- 
Flow Visualization and Its Applica- 
tion to Model Helicopter Rotors in 
Static Thrust, by M. K. Taylor, NACA, 
Langley Ai Force Base, Va. 1950 ASME 
Semi-Annual Meeting paper No. 50—SA- 
29 (mimeographed). 


A METHOD of visualizing air-flow 
patterns by observing the motion of 
finely divided particles of balsa wood 
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introduced into the air has been de- 
veloped by the NACA. The method, 
which is discussed in detail, is simple to 
use and requires only a supply of balsa 
wood, a camera, and some easily pur- 
chased photographic lamps. The results 
indicate the feasibility of using the 
NACA balsa-dust technique for obtain- 
ing air-flow patterns for transient as 
well as for steady-state conditions. 

Since the first multiple-rotor arrange- 
ment scheduled for full-scale tunnel 
tests is a coaxial system, a coaxial model 
having a diameter */,5 that of the full- 
scale rotor was constructed. This scale 
was chosen to permit investigating the 
flow patterns in various forward-flight 
conditions in the '/;s5-scale model full- 
scale tunnel. In this paper the results 
obtained in the static-thrust condition 
only are presented. These results are in 
the form of still photographs and motion 
pictures and include, for comparison 
purposes, information obtained with one 
of the rotors removed from the coaxial 
model configuration. The effect of plac- 
ing a ground plane at several distances 
from the rotor is shown and photographs 
of the air-flow distribution resulting 
from a rapid increase in rotor thrust are 
also included. Limited studies were 
also made using a model biaxial heli- 
copter. 
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Treating Feedwater for Railway Diesel 
Steam Generators, by John F. Wilkes, 
Dearborn Chemical Company, Chicago, II] 
1950 ASME Semi-Annual Meeting paper 
No. 50—SA-18 (mimeographed). 


WITH the advent of Diesel-electric 
motive power in the railway field, it 
was assumed by many that problems of 
water supply and treatment would be 
substantially climinated. It soon be- 
came apparent, however, that Diesel 
Operation created several new and specific 
water-treatment requirements. Even on 
Diesel-powered trains there was a con- 
tinuing demand for steam in large vol- 
umes, to be use? in heating, cooling, or 
air-conditioning passenger equipment, 
heating water for lavatories, steam tables 
in diners, and similar services. Further- 
more, cold-weather operation soon de- 
monstrated an additional requirement 
for steam to prevent freezing of Diesel- 
engine cooling systems during out-of- 
service periods. Therefore, in designing 
Diesel-clectric locomotives, it was neces- 
sary to provide compact, oil-fired steam 
generators to supply the required 
steam demands 

These steam generators are complex in 
design and constitute a difficult water- 
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treating problem. To prevent mal- 
function resulting from scale formation 
and corrosion, use of mineral-free, cor- 
rosion-inhibited feedwater is recom- 
mended. Economical ion-exchange sys- 
tems have been designed to produce high- 
quality feedwater. 

Satisfactory protection against scale 
formation and corrosion also can be 
obtained by internal treatment methods, 
using new potassium-based treatments. 
Polyamide antifoam compounds may be 
required to control excessive carry-over 

Use of inhibited acid at controlled 
temperatures and concentrations, fol- 
lowed by rinsing and neutralization of 
residual acid, are recommended to pre- 
vent corrosion of steam-generating tubes 
and appurtenances during descaling opera- 
tions. 


Dynamics of “Shimmy” in Passenger- 
Car Trucks, by S. G. Guins, Mem. 
ASME, The Chesapeake and Ohio Railway 
Company, Cleveland, Ohio. 1950 ASME 
Semi-Annual Meeting paper No. $0—SA-21 
(mimeographed ). 


A SERIES of tests conducted on the 
Pere Marquette District of The Chesa- 
peake and Ohio Railway to investigate 
the causes and the cures of shimmy 
motion gave conclusive data that this 
type of truck motion can be not only con- 
trolled but prevented if a proper angular 
damping is introduced between the truck 
frame and the car body. 

It is pointed out, however, that the 
material discussed in this paper concerns 
only one phase of passenger-truck dy- 
namics and therefore the cures developed 
will not necessarily be a cure that should 
be used when one encounters severe 
lateral oscillations in a passenger car. 

Of all the data obtained the following 
seemed to be the most outstanding: 
First, the motion characteristics of 
shimmy, that is, frequency and amplitude 
were gencrally independent of the physi- 
cal components of the truck suspension; 
second, the forces causing the motion 
originated at the point of contact be- 
tween the wheel and the rail; third, the 


resultant motion was a combination of 
angular and pure lateral oscillations. 
The data on this last portion were not 
complete, because at the time the tests 
were started no thought was given to 
angular motions, and therefore it was not 
clear which of the two motions was the 
cause of shimmy. When testing was re- 
sumed three possible cures were pro- 
posed—two to control angular motion 
and one to control lateral motion. 

These cures are discussed in detail and 
it is concluded that very soft angular 
control, if applied to a truck with new 
wheels, will prevent any tendency of 
the truck to shimmy, and without 
any danger of unsafe operation on the 
curves and crossovers due to excessive 
angular restraint. 
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A Cyclone-Fired Pressurized Steam 
Generator, by Merle Newkirk, The Dow 
Chemical Company, Midland, Mich. 1950 
ASME Semi-Annual Meeting paper No 
50—SA-38 (mimeographed ). 


THIS steam-generating unit has a rated 
capacity of 400,000 Ib of steam per hr, 
generating steam at 1250 psig and 900 F, 
and fired with crushed, not pulverized, 
coal by two horizontal cyclone burners 
The boiler unit has a total heating sur- 
face of 37,339 sq ft and a furnace volume 
of 24,900 cu ft. 

All air and fucl is admitted to the 
cyclone primary furnace, and the flame 
and products of combustion discharge 
through a conical opening into the 
secondary furnace, where they are 
directed downward by water-cooled re- 
flecting tubes so that they sweep the 
molten slag on the secondary furnace 
floor. The flame and gases then turn 
through a slag screen and pass up- 
ward through the secondary furnace to 
the convection section. In the convection 
section are located a continuous tube- 
draining-type superheater, the secondary 
section of the continuous-tube econo- 
mizer, and the boiler-generating-tube 
section. The gases turn through the 
convection section and continue their 
flow downward through the first gas 
pass of the secondary air heater, over the 
primary economizer, then turning up- 
ward and passing through the second 
gas pass of the secondary air heater, on 
through a welded flue to the primary air 
heater, and finally out the stack. 

Experience with the cyclone-fired 
pressurized setting indicates that radical 
improvements can be made on present 
coal-fired steam generators, such as (1) 
Coal need not be pulverized, and those 
coals which have been uneconomical to 
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prepare can now be handled successfully; 
(2) with clean combustion, the heat-ab- 
sorbing surfaces can be arranged more 
effectively; (3) superheaters can be 
placed among the generating tubes, mak- 
ing them smaller and more casily de- 
dusted; (4) the entire structure of the 
unit can be arranged for bottom support, 


and not hung trom the top to expand 
down; (5) the most important is the ap- 
plication of a hot-air turbine to supply 
air for combustion; (6) circular form 
lends itself readily for ease of construc- 
tion and semioutdoor installations; (7) 
opposed firing will simplify the ash dis- 
posal. 


Production—Machine Design 


Contour Turning, by K. T. Kuck, The 
Monarch Machine Tool Company, Sidney, 
Ohio. 1950 ASME Semi-Annual Meeting 
paper No. $0—SA-8 (mimeographed) 


GLASS mold shops were among the 
first to demonstrate the tremendous ad- 
vantage to be gained in transferring to 
contour-turning machines the work pre- 
viously performed by more complicated 
and costly methods. The difficulties 
present in making molds and dies, even 
the simplest ones, together with a grow- 
ing shortage of sufficiently skilled men 
to perform satisfactorily the intricate and 
accurate work required, started Monarch 
toward simplifying the necessary metal- 
removing operations. 

The first work on shape turning natu- 
rally grew out of co-operating with the 
glass industry in solving some of its 
container problems. A partial solution 
of these called for a device which would 
make it possible to turn, bore, and face 
contours of circular cross section; and a 
device which, in addition to its ability 
to generate such contours parallel to 
the axis of the workpicce, could also 
machine ovals, triangles, squares, hexa- 
gons, octagons, and other geometric 
shapes, whether flat, concave, or convex. 

The first of these objectives was ac 
complished by the Monarch-Keller form 
turning machine. In operation this tool 
is guided in the work by means of a pro 
file tracer which engages a thin sheet 
metal template which is the exact cross 
section of the workpiece 

Longitudinal and cross-feeds for cach 
direction of operation are secured from 
magnet clutches driving the carriage and 
cross slide of the lathe. These clutches 
are of pancake design and are mounted 
in a quick-change gearbox driven by a 
variable-speed motor in order to provide a 
wide range of feeds 

This machine permits the accurate ma- 
chining of such things as round glass 
bottle molds, forming dics, punches, 
spinning chucks, etc 

The next development was an oval 
chuck with which it was possible to curn 
an elliptical section, and, when used in 
conjunction with the Keller controls, to 
profile the ellipse 


This combination made it possible for 
the first time to machine with facility 
such work as oval-shaped bottle molds, 
molds for glass baking dishes, and dics 
and punches for hollow ware of all types. 

As this was being developed and em- 
ployed successfully on various geometric 
patterns, more attention was directed 
toward obtaining still greater flexibility 
in the turning of cross-sectional shapes 
on changing contours, such as being 
able to bore a mold for a flat bottle and 
automatically change the contour to 
blend the flat portion of the bottle to 
the round neck section. The mechanism 
to perform these operations, when added 
to previous designs, culminated in the 
Monarch ‘‘Shapemaster."’ 

Today it is possible to turn an oval 
cross section with flutes on the contour 
of the oval and then, by an automatic 
stroke-changing device, to shift auto- 
matically from an oval to a circular sec- 
tion carrying the flutes on all sections, 
or gradually eliminate them as desired 
From this setup, which is possibly the 
most complicated of all, it is possible to 
machine molds with as many as 500 sides 
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or flutes, either flat, convex, or concave, 
each flute being an exact duplicate of 
every other. 


New High-Accuracy Cam-Contour Mill 
Design and Applications, by A. D 
Gunderson, George Gorton Machine Com- 
pany, Racine, Wis. 1950 ASME Semi- 
Annual Meeting paper No. 50—SA-7 
(mimeographed). 


MORE than two years ago the George 
Gorton Machine Company sold a stand- 
ard pantograph machine to a customer 
who required equipment to profile pre- 
cision cams of varied shapes in short 
runs. While the standard pantograph 
was thoroughly satisfactory for the 
short run and variable shape characteris- 
tics, it did not provide the amount of ac- 
curacy which the user eventually desired. 

Many months later a problem was pre- 
sented to the sales department by another 
manufacturer of precision cams. The re- 
quirements were for the machining of 
cams approximately '/: in. thick X 1'/s 
in. in diam, of SAE 4615 steel and with 10 
to 15 rms surface finish, with a tolerance 
of 0.0005 in. or better. These cams were 
cast integral in a zinc flywheel-type 
housing, with an outer flange extending 
higher than the cam itself. This elimi- 
nated all possibility of employing con- 
ventional cam-grinding techniques. 

Furthermore, the requirements in this 
instance were for long production runs of 
identical cams 

Integral holding fixtures, cutter feeds, 
specifications, power drives, coolants, 
cutters, reduction ratio, testing, applica- 
tions, and the like are presented. 
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Comprehensive Analysis of Motor Per- 
formance on Turret-Lathe Duty Cycle, 
by R. H. Schuman, The Warner and Swase 
Company, Cleveland, Ohio. 1950 AS 
Semi-Annual Meeting paper No. S0—SA-2 
(mimeographed ). 

DURING the work cycle of many 
machines, the drive motor must change 
speeds, reverse, start, and stop. Each 
of these changes produces heat in the 
motor. This heat may be the limiting 
factor in the number of work cycles the 
machine can make in a given time. 

Careful consideration of the factors in- 
volved is always necessary during the 
original design of a machine of this type 
to be certain that this limit is well be- 
yond normal requirements a user would 
place on the machine. However, re- 
gardless of how much more than ade- 
quate a machine is for its normal purpose, 
unusual requirements will always arise. 
Jobs, for example, which require an in- 
significant amount of cutting time and 
an abnormally large number of motor 
changes may reach the motor-heating 
limitation. 

This paper reviews the analysis and use 
of correlated performance characteristics 
of a turret lathe which imposes severe 
duty-cycle loads on its motor. A new, 
more inclusive method of analysis is pre- 
sented which applies to the more com- 
plex problem of including changes in 
rotary inertia during changes in motor 
speed 


The Stress Distribution in the Continu- 
ous Chip—A Solution of the Paradox 
of Chip Curl, by E. K. Henriksen, Cornell 
University, Ithaca, N. Y. 1950 ASME 
Semi-Annual Meeting paper No. 50—SA-9 
(mimeographed ) 


THE fact that a chip passes along the 
tool face for a certain distance before it 
leaves the tool and curls through space 
has been investigated and leads to the 
assumption of a sudden drop in pressure 
at the point of ultimate contact combined 
with a concentrated single force at this 


point 


SYSTEM BETWEEN CHIP AND TOOL 
PACE 


PORCE 


The physical origin of this system of 
forces is explained by surface roughness 
of the tool, and it leads to an explanation 
of the very sharp boundary line for the 
area of wear on the tool face. 

The distribution of pressure between 
chip and tool follows an exponential 
law. 

A stress analysis for the chip gives an 
explanation of the following three phe- 
nomena: (1) The downward concave 
curvature of the “‘plane of shear’’; (2) 
the ‘‘chipping off’’ of thin layers forming 
the built-up edge; and (3) the structure 
of deformation in the chip. 


Accurate Spring Counterbalancing, by 
W. S. Rouverol, University of California, 
Berkeley, Calif. 1950 ASME Semi-Annual 
No. 50—SA-6 (in type; to 
be published in Trans. ASME). 


THE design of spring counterbalances 
for commercial purposes customarily has 
involved a sacrifice in accuracy for the 
sake of simplicity and economy. Over- 
head garage doors, automobile trunks, 
pipe hangers, and many other such prod- 
ucts are ordinarily provided with a 
simple form of spring loading which 
produces true equilibrium at some central 
position but 10 to 15 per cent over or 
under-balancing at the extreme positions. 
This paper shows that this compromise 
with real accuracy is unnecessary and 
describes a method for attaining perfect 
full-rotation counterbalancing by the 
proper connection of a standard helical 


spring. 


Displacement Vs. Time Characteristics 
of Hydraulic Actuators, by L. —_ 
Linderoth, Jr., Mem. ASME, lowa State 
College of Agriculreure & Mechanic Arts, 
Ames, lowa. 1950 ASME Semi-Annual 
paper No. 50—SA-5 (mimeo- 
graphe 
IN designing complex hydraulic equip- 

ment, particularly equipment in which 

several hydraulic actuators must operate 
with definite relations to cach other, it 
becomes necessary for the design engineer 
to know with reasonable certainty what 
the characteristics of the motion of the 
actuator will be 

This paper develops the relation be- 

tween the displacement and time of a 

piston in a hydraulic actuator in terms 

of the load, mass, pressure drop, viscos- 
ity, and special operating conditions. 

It is based on the Fanning law of friction 

in pipes and the value of the friction fac- 

tor in smooth pipes as given by Hagen- 

Poiseuille and Blasius. The relation 

developed will cover most conditions met 

in the design of hydraulic equipment and 


DIAGRAM OF THE COMPONENTS IN THE 
HYDRAULIC SYSTEM 


will suggest a means to analyze these 
conditions not covered. This method is 
valid for pressures up to 100 atm and, 
with modifications, to higher pressures 


Blast Furnaces 


Dehumidification of Air for Dry Blast, 
by Joho Everetts, Jr., Charles S$. Leopold, 
ineers, Philadelphia, Pa. 
1950 AS rocess Industries Division 
Conference paper No. S50—PRI-1 (mimeo- 
graphed). 

THE detrimental effect of moisture in 
blast-furnace air was recognized in the 
steel industry over one hundred years ago. 

Theoretically, the removal of one 
grain of moisture per cu ft of blast- 
furnace air will result in a saving of 41 
Ib of coke per ton of pig iron, due to re- 
duced moisture-dissociation energy loss. 
For a 1000-ton per day furnace, and with 
a moisture reduction from 6 to 3 grains 
per cu ft of air, the saving would be ap- 
proximately 61.5 tons per day, or about 7 
per cent. If the moisture removal were 
from 6 grains to 1 grain per cu ft, the 
saving would theoretically be increased 
to 12 percent. In addition, there would 
be an increase in pig-iron production. 

There are four general methods for re- 
moving moisture from blast-furnace air: 
(1) Mechanical refrigeration, (2) ab- 
sorption refrigeration, (3) solid sorbents, 
and (4) liquid sorbents. 

Each of these methods may be used ina 
precompression or postcompression sys- 
tem. Although the postcompression 
system may appear more efficient, be- 
cause it is casier fo remove moisture at 
20 psig than at atmospheric pressure, it 
presents many disadvantages from a de- 
sign and maintenance standpoint. If 
the blowing engines are of the recipro- 
cating type, the pulsations will be 
damaging to any cooling coils. Any oil 
or dirt carried over by the air will clog 
coils or ruin any sorbent materials 
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which means a by-pass with valves to 
permit maintenance without shutdown. 

The precompression system, that is, 
treating the air before it enters the 
blowers, is the more accepted method 
because of accessibility of equipment and 
easier maintenance and repair 

The relative advantages of these 
available dchumidification systems are 
explored and discussed in the paper 


Pressure Vessels 


Techniques in High-Pressure Vessel 
Design, by E. L. Clark, A. M. Whitchouse, 
and H. J. Kandiner, Bureau of Mines, Bruce- 
ton, Pa. 1950 ASME Process Industries Di- 
vision Conference paper No. 50—PRI-13 
(mimeogtaphed 


THE Bruccton laboratories of the 
Bureau of Mines are engaged in research 
and development of synthetic-liquid- 
fuel processes. One of the processes being 
investigated, the direct hydrogenation 
of coal, requires the use of high pressures 
and temperatures. In the course of labo- 
ratory and pilot-plant studies of this 
process, considerable work is being car- 
ried out in designing and constructing 
small-scale equipment which is not 
easily obtainable from industrial sup- 
pliers. While much of the equipment 
is for rather limited, special applica- 
tions, some of the features may be useful 
in the design of industrial-size equip- 
ment, and these are considered in this 
paper. 

Several methods are available for cal- 
culating the wall thickness required to 
contain a specified pressure within a 
hollow cylinder, or conversely, for esti- 
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BRIDOMAN VESSEL CLOSURB UTILIZING 
INTERNAL PRESSURE TO EFFECT A SEAL 


mating the stress due to a given pressure 
in a given vessel. 

In place of the present ASME code 
procedure (for thick-walled vessels at 
pressures up to 3000 psi) for determining 
vessel wall thickness for vessels in the 
$000 to 15,000-psig range, the authors 
prefer to use 50 to 75 per cent of the 
yield point as an allowab!e stress value, 
taking into account the test pressure 
needed and the service of the vessel, and 
to use the maximum strain-cnergy theory 
to calculate the vessel wall thickness. 
For high-temperature service at high 
pressure, the allowable stress in the 
material should be selected as that stress 
needed to cause 1 per cent deformation 
at 10,000 or 100,000 hr at the design 
temperature, allowing for control fluc- 
tuations due to faulty operation. 

The authors prefer a pressure-cnergized 
type of closure, particularly for high- 
temperature service. Close limitations 
must be considered, however, before 
selecting a specific closure, particularly 
for large-diameter high-pressure vessels. 


ASME Transactions for 
July, 1950 


THE July, 1950, issue of the Trans- 
actions of the ASME contains the fol- 
lowing: 

TECHNICAL PAPERS 

The Influence of Shape of Cross Sec- 
tion on the Flexural Fatigue Strength of 
Steel, by T. J. Dolan, J. H. McClow, 
and W. J. Craig. (49—A-55) 

Hide-Out of Sodium Phosphate in 
High-Pressure Boilers, by F. G. Straub. 
(49-—A-39) 

Chemical Treatment, Demineraliza- 
tion, or Evaporation for Make-Up in 
High-Pressure By-Product Steam Plants, 
by J. D. Yoder, W. L. Webb, and 
T. Baumeister. (49—A-71) 

Sulphite and Silica in Boiler Water at 
Springdale, by L. E. Hankison and M. D 
Baker. (49-—A-75) 

An Automatic Degasser for Steam 
Sampling in Power Plants, by H. M 
Rivers, W. H. Trautman, and G. W. 
Gibble. (49--A-74) 

The Quality of Steam Condensate as 
Related to Sodium Sulphite in the Boiler 
Water, by R. C. Alexander and J. K. 
Rummel. (49—SA-37) 

Feedwater Treatment During Early 
Operation of Steam-Electric Stations, 
by R. C. Alexander and J. K. Rummel. 
(49—SA-48) 

Allowable Eccentricity of Spherical 
Heads Convex to Pressure, by R. G. 
Sturm, L. W. Smith, and H. L. O'Brien 
A-70 


MecHANICAL ENGINEERING 


Effect of Welding on Pressure-Vessel 
Steels, by A. F. Scotchbrook, L. Eriv, 
R. D. Stout, and B. G. Johnston. (49— 
A-49) 

Some Factors Influencing the Eco- 
nomics of Reheat Installations, by R. W. 
Hartwell and H. A. Wagner. (49—A- 
100) 

Selection of Steam Conditions for 
No. 4 Unit—Riverside Generating Sta- 
tion, by R. C. Dannettel and G. S. Harris. 
(49—A-62) 

A Comparison of Costs of Reheat Ver- 
sus Nonrcheat for 100-Mw Units, by R. P. 
Moore. (49-—--A-99) 

General Discussion of Reheat Papers. 

Analysis of Experimental Data Re- 
garding Certain Design Features of 
Pressure Vessels, by G. J. Schoessow and 
E. A. Brooks. (49—F-19) 

Experimenta! Technique in Pressure- 
Vessel Testing, by L. F. Kooistra and 
R. U. Blaser. (49—F-20) 

Effect of Pressure on the Combustion of 
Pulverized Coal, by T. T. Omori and 
A. A. Orning. (49-—A-72) 

Continuous Gasification of Pulverized 
Coal With Oxygen and Steam by the 
Vortex Principle, by H. Perry, R. C. 
Corey, and M. A. Elliott. (49—A-73) 

The Gas-Turbine Regenerator—the 
Use of Compact Heat-Transfer Surfaces, 
by A. L. London and W. M. Kays. 
(49--SA-9) 

Perforated-Plate Heat Exchanger, 
by H. O. McMahon, R. J. Bowen, and 
G. A. Bleyle, Jr. (49—A-92) 

Effect of Size on the Design and Per- 
formance of Internal-Combustion En- 
gines, by C. F. Taylor. (49—A-116) 

Influence of Compressibility on Cylin- 
drical Pitot-Tube Measurements, by 
L. W. Thrasher and R. C. Binder. (49— 
A-31) 

Determination of ASME Nozzle Coef- 
ficients for Variable Nozzle External 
Dimensions, by R. G. Folsom. (49—A- 
110) 

The Response of Thermocouples to 
Rapid Gas-Temperature Changes, by 
M. W. Carbon, H. J. Kutsch, and G. A. 
Hawkins. (49—A-148) 

Crude-Oil Flow Characteristics Ex- 
perienced in Large-Diameter Lines, by 
L. E. Anderson. (49—PET-13) 

Surge Problems in Pipe Lines-—Oil and 
Water, by S. L. Kerr. (49-—PET-9) 

Pressure Losses in Tubing, Pipe, and 
Fittings, by R.J.S .Pigott. (49—PET-22) 

Attenuation of Oscillatory Pressures 
in Instrument Lines, by A. S. Iberall. 
(49--IIRD-5) 

Long-Time Tension and Creep Tests of 
Plastics, by C. E. Staff, H. M. Quacken- 
bos, Jr., and J. M. Hill. (49—A-61) 

Accelerated-Cavitation Research, by 
W. J. Rheingans. (49—A-140) 
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To rue Eprror: 


I note in the June, 1950, issue of Me- 
cHanicaL ENGINEERING that Mr. Boche- 
ack reports the recent SAM-ASME 
time-study and methods conference. He 
describes the paper of Herbert A. Lynch, 
Jr., of New York University who is 
preparing a study of operation perform- 
ance. This no doubt refers to the study 
which Mr. Lynch has undertaken for 
the SAM rating project. The following 
paragraph characterizing the work of Mr. 
Lynch is one with which we who are as- 
sociated as engineers with the labor 
movement will take strong exception. 
Mr. Bochenek states, ‘‘It would provide 
an objective standard for reference in 
disputes about accuracy of specific tite 
standards and could also be used to train 
or retrain time-study engineers, union 
officials, and members of management.” 

The final results of Mr. Lynch's study 
cannot constitute any objective stand- 
ard. His results will represent at best a 
frequency distribution of the prejudices 
of a large group of engineers concerning 
what: they would like to establish as 
normal performance. 

I have spoken to each member of the 
spomsoring committee and informed them 
exactly what my attitude is. They have 
assured me that Mr. Lynch's study ts not 


Rating Study 


supposed to result in any official society 
code. I think that this ought to be 
made clear in Mecnanicat ENGINEERING 
lest any misinformed engineers assume 
that the standards resulting from the 
Lynch study possess an official status. 

Might I add that I would be pre- 
sumptuous to object to any study chat 
any group wishes to make, and it is not 
my intention to attempt to dictate either 
the subject matter or results of any 
study 

However, before the results of any 
study are lent even a semiofficial status, 
we expect that all parties interested and 
affected by the results of these studics 
will be consulted. It might be a good 
idea to schedule a symposium on the 
methodology and results of Mr. Lynch's 
study at the next annual mecting of the 
ASME, inviting interested parties to 
attend such a meeting, rather than hav- 
ing it overweighted with ‘‘official dis- 
cussers."’ Certainly the subject matter is 
important enough to warrant a promi- 
nent place in the proceedings of the 
society 

Gompera.! 


1 Director, Management Engincering De- 
artment, International Ladies’ Garment 
‘orkers’ Union, New York, N. Y. Mem. 
ASME. 


Heat Transfer 


To THe Eprror 

We have read with considerable inter- 
est the review of ‘‘Heat Transfer,”’ vol. 1 
by Max Jakob, as prepared by Prof 
Charles E. Lucke.? 

While we are in agreement with many 
of the reviewer's comments in so far as 
some of the specific text material is con- 
cerned, we are certainly not in accord 
with the closing remarks of the reviewer, 
and feel that they may be misleading to 
prospective readers of the text. With 
this in mind we are, therefore, requesting 
that the opinions of others familiar with 
the book be published in order to avoid 


2"‘Heat Transfer,” Reviews of Books, 
Mecuanicat Enorveerino, vol. 72, February, 
1950, pp. 168-171 


any misunderstanding on the part of your 
readers. 

It is our understanding that Dr. Jakob's 
book is intended as a review and discus- 
sion of the important fundamental con- 
cepts in heat transfer. The book was not 
intended, for example, as a competitor to 
Professor McAdams’ excellent compila- 
tion of heat-transfer data.4 Nor, in our 
belief, was the book intended for the per- 
son with only a minor interest in heat 
transfer. We believe that the book 
should have been reviewed in the light of 
the existing literature and gaged in terms 
of its value to the serious worker in the 
field 

* “Heat Transmission,” by W. H. Mc- 
Adams, McGraw-Hill Book Company, Inc., 
New York, N. Y., 1933 
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COMMENTS ON PAPERS 


Including Letters From Readers on Miscellaneous Subjects 


The reviewer points out in his closing 
remarks that two broad classes of subject 
matter have not only been omitted, but 
ignored. But as we have noted, the text 
was never intended for a handbook or 
engineering code wherein designing engi- 
neers, according to the reviewer, would 


be able ro find: 


(4) “Working equations of rational 
fori. with empirical constants for the 
boundary resistance of any fluid under 
any of the circumstances that may exist in 
full-scale commercial heat-transfer appa- 
ratus of all sorts, sometimes classified as 
heat exchangers, and the over-all resist- 
ance between the higher-temperature 
source of heat and the low-temperature 
receiver. This includes all sorts of gas, 
liquid, vapor, and solid heaters and cool- 
ers, vapor condensers, and liquid evapo- 
rators."’ 

(6) ‘The basic equation, with corre- 
sponding working equation of rational 
form for the heat absorbed by the sur- 
roundings of any combustion chamber, 
the exit-gas temperature, and the heat re- 
maining as sensible heat of exit gases, for 
any fuels in every sort of fuel-fired equip- 
ment, including industria] furnaces, boil- 
ers, stills, and the like; also internal- 
combustion engines and gas turbines.” 


It is our belidf that the book constitutes 
an excellent contribution to the heat- 
transfer literature and will be found very 
useful by engineers and scientists deeply 
interested in the subject of heat trans- 
mission. There is a need for more books 
to cover the subjects mentioned by Pro- 
fessor Lucke, but we do not agree that 
Professor Jakob should be criticized for 
not writing them. 

Myron Trius.‘ 
G. A. Hawkins.’ 
L. M. K. 


To rae Eprtor: 
The view point of Professors Tribus 


* Assistant Professor of Engincering, Uni- 
versity of California, Los Angeles, Calif 
Jun. ASME 

* Visiting Professor, Department of Engi- 
neering, University of California, Los Angeles, 
California, and Professor of Thermodynamics, 
Purdue University, Lafayette, Ind. Mem. 
ASME 

Dean, College of Engineering, University 
of California. Mem. ASME 
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and Hawkins might be regarded as repre- 
sentative of the academic, pedagogic, or 
scientific group, and it might well be 
different from that of the industrial 
group which includes the designers of all 


Management and 


Comment sy Z. G. Deutscn* 


The writer was present during the 
original presentation of this excellent 
paper,” and was so caothralled by its 
clarity and the soundness of its main 
thesis, that he was unable to make any 
comment until after more mature study. 

There can be no quarrel with any of 
the author's statements. However, the 
petroleum industry is hardly typical in 
the picture of applied research drawn by 
the author, It is true, of course, that 
General Electric, Westinghouse, East- 
man, ct al., have long practiced that 
type of applied research which has made 
American industry the envy of the indus- 
trialized portion of the world and of the 
scientifically minded fraternity as a 
whole. The automobile industry is 
also admired for its prompt utilization of 
the results of research. Other industry 
groups, however, are not such admira- 


* Deutsch and Loonam, Consulting - 
neers and Metallurgists, New York, N. Y 
Mem. ASME 

Atticude of Management toward 
Industrial Research,’’ by E. Wilson, 
Macnanicat vol. 72, January, 
1950, pp. 


equipment constructed and the operators 
of that equipment in regular service. 
Cuarces E. Lucxe.’ 
7 Professor Emeritus, Mechanical Engineer- 
ing, Columbia University, New York, N. Y 
Fellow ASME. 


Industrial Research 


ble examples to mention in connection 
with prompt application of the latest 
scientific discoveries to the benefit of an 
industrial civilization. Almost anyone 
will agree that the older basic industries 
such as steel, heavy chemicals, and chemi- 
cal products from coal-processing defi- 
nitely lag behind the petroleum and con- 
* sumer-machinery industries 
From the writer's observations, both 
at home and in a few other industrialized 
countries of occidental culture, it is 
usually the younger tcdustry that ex- 
hibits the vigorous utilization of the 
products of applied research in benefiting 
both itself and its customers. In western 
Europe the cartel way of doing business, 
and the much narrower base of owner- 
ship of industry, are in sharp contrast 
to the United States and Canadian prac- 
tices. Elsewhere, the failure to keep 
industries virile by the jungle rule of 
“apply research or be bankrupt’’ has 
been distressingly obvious to American 
engineers and businessmen since the 
close of World War II. This paper 
ought to be required reading for all 
boards of directors of industries in the 
ECA countries! 


MecHANICAL ENGINEERING 


The following comments have to do 
principally with the so-called “‘appraisal 
ratio” which is a new factor to this com- 
mentator, even though he has been con- 
nected with research, at the receiving end 
as it were, for many years. Having 
heard many research directors hem and 
haw when trying to evolve the estimates 
necessary for evaluating the appraisal 
ratio, the writer wonders if it isn't 
the author's intention to say that the 
most important characteristic of a te- 
search director is that he be willing and 
able to make valid estimates of these 
three factors. It is, of course, realized 
that a good research director is mentally 
making such estimates right along, 
either actually, or subconsciously. It 
is important to stress the fact that high 
validity in this type of estimating is 
extremely difficult, and that ‘“‘patient 
money”’ is the type which does not con- 
tinually censure a research director for 
fallacious estimating. It might be a good 
thing for management never to expect 
the research director to give the value of 
this ratio in writing until one of his proj- 
ects has reached a fairly complete stage. 

The paper has been of tremendous 
benefit to this writer, who can be con- 
sidered a member neither of management 
nor research. He represents that fairly 
large group of engineers who jump into 
action as soon as the products of re- 
search have reached a certain stage and 
who sit on the side lines cheering both 
management and research when they 
make favorable evaluations of the factors 
of the appraisal ratio 


REVIEWS OF BOOKS 


And Notes on Books Received in the Engineering Societies Library 


Phenomena, Atoms, and Molecules 


Pusnomens, Atoms, Mo An 
Acrempt to Interpret Phenomena in Terms 
of Mechanisms or Atomic and Molecular 


Interaction. By Irving Langmuir. Philo 
sophical Library, Inc., New York, N. Y., 
1950. Cloth, $'/: X 9 in., figures, table, 


Bibliography, Index, xi and 436 pp., $10 
Reviewep sy W. Kino! 


HIS is a remarkable book, written 
by a remarkable man. Irving Lang 
muir, Holley Medalist in 1934, winner 
of the Nobel Chemistry Award in 1932 


' Melville Medalist, 1945, Professor, De- 
partment of University of Cali- 
fornia, Los Angeles, Calif. Mem. ASME 


for his work in surface chemistry, and 
honored by degrees from such universi- 
tics as Johns Hopkins, Harvard, Oxford, 
Columbia, and Princeton, has published 
some 200 technical papers on basic phys- 
ics and chemistry during his 41 years in 
General Electric's main Research Labo 
ratory at Schenectady. In this, his first 
book, he has collected what might be 
called his “‘classic’’ papers on surface 
chemistry, kinetic theory, atomic hy- 
drogen, heat and mass transfer, and the 
physical chemistry of atoms, molecules, 
and electrons—-together with three strik- 
ing papers dealing with contemporary 


scientific, social, and political philosophy, 

The technical papers alone might con- 
ceivably justify che rather remarkable 
price of $10 for a small volume of 436 
pages. Most of them, of course, will 
interest principally the “‘pure’’ scien- 
tists and research engineers, but several 
will appeal to more practical-minded 
engineers and others who enjoy good 
nonfiction. Chapter seven, for example, 
is labeled ‘‘Atomic Hydrogen as an Aid 
to Industrial Research,’’ but it includes 
an interesting ‘History of the Gas-Filled 
Lamp,"’ a section captioned “Better 
Education Needed’’ and another on 
“The Value of Hobbies."" However, 
most of the papers contain straightfor- 
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ward, lucid, and well-documented trea- 
tises on such subjects as as the distribution 
of molecules, flames of atomic hydrogen, 
the dissociation of hydrogen into atoms, 
isomorphism, isostenism and covalence, 
and evaporation and condensation 

The first three chapters, on the other 
hand, are in quite a different category, as 
suggested by their titles: chapter one: 
‘Science, Common Sense, and Decency"’; 
chapter two: ‘Discussion of Science 
Legislation’’; and chapter three: ‘World 
Control of Atomic Energy." Dr. Lang- 
muir makes some striking statements 
that are certain to cause repercussions 
among the metaphysicians and social 
philosophers. Referring to the revalu- 
tionary effect of Einstein’s and Planck's 
theories, he remarks, ‘’Pechaps the most 
important aspect of this is that the 
scientist has ceased to believe that words 
or concepts can have any absolute mean- 
ing." CHe does not mention Korzyb- 
ski's ‘‘General Semantics.’") Even more 
striking is his designation of convergent 
and divergent phenomena. Convergent 
phenomena are “‘those in which the 
behavior of the system can be determined 
from the average behavior of its com- 
ponent parts'’—the ordinary workaday 
events obeying the laws of cause and ef- 
fect. Divergent phenomena are inber- 
ently unpredictable, arising from single 
discontinuous events (such as a single 
quantum change) which may have far- 
reaching effects, such as the precipitation 
of a world war. He thus divides the 
world into a region of law and order 
wherein science can deal in a very limited 
way with convergent phenomena, and a 
somewhat disconcerting region where 
absolutely unpredictable and extremely 
minute events may set off all sorts of 
chain reactions upsetting the best laid 
plans of mice and men. His philosophy 
will give great comfort to the enemies 
of science and the proponents of the 
spiritual and mystical kingdoms 

Chapters two and three contain impres- 
sive accounts of his observations in 
Sovict Russia after the war, and his views 
on our federal policies affecting science 


Library Services 


NGINEERING Societies Library 
books may be borrowed by mail 
by ASME Members for a small han- 
dling charge. The Library also pre- | 


pares bibliographies, maintains search | 
and photostat services, and can provide 
microfilm copies of any item in its 
collection. Address inquiries to Ralph 
H. Phelps, Director, Engineering So- 
cieties Library, 29 West 39th St., New 
York 18, N. Y. 


and atomic energy. He says, “In Russia 
they are frankly incorporating into their 
communistic government some of the 
best features of our capitalisin while we 
tend to put into our democracy some of 
the worst features of communism— 
now discarded in Russia. Thus the ef- 
ficiency of labor will increase in Russia 
while in America the stifling of incentives 
through taxation, the regulation of in- 
dustry, and unwise labor legislation may 
impair our capacity to produce. We talk 


The Creep 


Tus Creep or Metaus anv Attoys. By E.G 
Stanford. Temple Press, Led., London, 
England, 1949. Cloth, 5'/, X in., 


tables, 32 figures, References, pp. 128-151, 
Bibliography, xvi and 162 pp., 15s. 


Reviewep py J. J. Kanrer?® 


NUMBER of books have been pub- 

lished on the subject of creep of 
metals in the quarter century since its 
study became a matter of technical im- 
portance. Mr. Stanford's work is per- 
haps unique in its devotion to an account 
of the present state of theory of the sub- 
ject. 

The book embraces five chapters and 
two appendixes of references and bibli- 
ography. The first chapter on the condi- 
tions required for the measurement of 
creep is written in the light of the 
author's experience with measurements 
on aluminum alloys. The creep curve is 
the subject of a chapter in which the 
physical interpretations associated with 
graphical presentations of data are 

® Directing Engineer, Research and Develop- 
ment Laboratories, Crane Chicago, 
Mem. ASME 
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Tue or Time. By Ralph Milne Far- 
ley. Fantasy Publishing Co., Inc., Los 
Angeles, Calif., 1950. Cloth, X 8/4 
in., 315 pp., $3.50 


HIS book is a collection of short 

stories that originally appeared in 
magazines which relatively few engineers 
are likely to read. According to that 
most recent of biographical reference 
books, Knows--and What Among 
Authorities, Experts, and the Specially 
Informed,'* the author, who writes under 
a pen name, is a specialist in exterior 
ballistics and psychrometry, has been a 
senior instructor in advanced mathe- 
matics, and has been head of the legal and 
patent department of a manufacturing 
company in the Middle West since 1921 
He belongs to a remarkable group of 
“writers of science-fiction’’ who use that 
medium of expression to relieve the ten- 
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too much about personal security and not 
enough about opportunity."’ He says 
other things about Russia that may get 
him into trouble with our thought-police 
or the Inquisitor General, and he says 
more about our political and economic 
philosophy that is well worth read- 
ing. 

The final 36 pages of the book are 
given over to a complete bibliography 
of Langmuir's publications and an ex 
cellent subject index 


of Metals and Alloys 


treated. The factors which influence the 
creep of metals is discussed in another 
chapter under three main headings, 
namely, grain size, heat-treatment and 
structural stability, and chemical com- 
position. A chapter on the presentation 
of creep results delves into the essential 
considerations pertinent to basing engi- 
neering design upon such results. The 
final chapter on the physical study of the 
mechanism of creep, for which Mr 
Stanford's book has a new character 
among texts on the subject, commends 
the work to students of the physics of 
metals. 

The treatment of the subject as a whole 
by Mr. Stanford is rather preoccupied 
with the creep test per se and is rather 
light in coverage of the stress-rupture 
aspect of the subject, a matter which has 
become of great interest to the American 
investigators and engineers concerned 
with high-temperature structures. This 
observation is not offered as a criticism of 
the work but merely to clarify further 
the theme covered 


Travel 


sions of che intellectual life imposed on 
them by scientific study by giving free 
rein to their imaginations in concocting 
weird and fantastic tales based on scien- 
tific theory and speculation. 

Mr. Farley's field in science fiction is 
time travel, and in the introduction to 
this collection of his stories he says that 
he ‘‘may possibly be enritled to lay claim 
to having employed more varied theories 
as to time than any other author."’ “The 
Omnibus of Time"’ is convincing testi- 
mony in support of this claim Follow- 
ing the sixteen stories, in a concluding 
chapter, aptly called ‘After Math," Mr. 
Farley presents the theorics of time ad- 
vanced by Einstcin, H. G. Wells, Rie- 
mann, Eddington, and the Encyclopedia 
Britannica, as well as his own theory, on 
which his tales are based, and shows how 
cach theory is used as the basis of his 
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fictional treatment. The storics them- 
selves show how one moves forward or 
backward in time-—time travel—-if these 
several theories of time are applied. The 
results are fantastic, amusing, and in- 
genious. The reader is introduced to the 
man who met himself, the one who be- 
came his own grandfather, the student 
who did two weeks’ study for an exa- 
mination overnight mercly by varying 
the rate of entropy change, the lawyer 
who went back in time twice and found 
himself present on the second occasion, 
and the aviator, who, because of a lamin- 
ation theory postulated by Mr. Farley, 
traveled not into the future but into an 
entirely different space-time continuum 
from our own and thus became invisible. 
There are many more. The reader who 
has any scientific imagination will find 
that these fantastic tales permit him to 
time-travel out of his humdrum existence 
into new fields of adventure. G. A. S. 


Books Received in Library 


ASTM Sprecimcatrions vor Srest Pieino 
Maruatars, prepared by ASTM Committee 
A-1 on Steel, December, 1949. American 
Society for Testing Materials, Philadelphia, 
Pa Paper, 6 X 9in., 328 pp., illus., diagrams, 
charts, tables, $3. The standards included in 
this volume cover pipe used to convey liquids, 
vapors, and gases at normal and clevated 
temperatures; still tubes for refinery service; 
heat-exchanger and condenser tubes; and boiler 
and superheater tubes. Specifications for 
such allied materials as castings, forgings, 
bolts, and nuts are also included. 


Ameaican Socrety ror Merats Transac- 
rions, Vol. 42, 1950. American Society for 
Metals, Cleveland, Ohio, 1950. Bound, 
6 X 9'/41n., 1356 pp., illus., diagrams, charts, 
tables, $10. Approximately fifty papers, pre- 
sented at, the American Society for Metals 
Annual Convention in October, 1949, are pub- 
lished in this volume, The papers printed 
here are from the sessions on alloy steels, 
oxidation, quenching, high-temperature met 
allargy, transformation and temper brittleness, 
stainless steels, mechanical metallurgy, atomic 
energy metallurgy, and nonferrous metals and 
alloys. A detailed subject index is provided 
Ofhcers reports and information on other 
society affairs are also included 


Prostems Por 
Enoinesas. By W. J. Peck and A. J. Rich- 
mond. Longmans, Green and Co, New 
York, N. Y.; Edward Arnold & Co., Londor, 
England, 1950. Linen, X in., 344 
pp., diagrams, charts, tables, $4. This book 
is a synopsis of the fundamental calculations 
of the subject and provides a widely representa 
tive selection of fully worked examples to- 
ether with some explanatory material 
tandard proofs of mathematical expressions 
are omitted except where they are dealt with 
as problems. It 1s intended for use as a supple 
ment to existing textbooks and to classroom 
instruction. Intermediate and final answer 
are given for the unworked examples at the 
end of each chapter. A knowledge of applied 
heat or of heat engines is assumed 


Avutuor'’s Guipe vor Paeparinc Manu- 
script AND Proor. John Wiley & 
Sons, New York, N. Y.; Chapman & Hall, 
London, England, 1950. Linen, 6  9'/, in., 
80 pp., diagrams, charts, $2. This book in- 
structs the author in the efficient preparation 
of manuscript and illustrations and explains 
the publishing procedure from the time the 
manuscript is submitted until the book is 
printed. The beste and most economical 
methods of handling proof are described, and 
there is a glossary of terms 


Bust's Sarery Direcrory 1950-1951. Third 
edition. Alfred M. Best Company, New 
York, N. Y., Chicago, Ul., Cincinnati, Ohio, 
Boston, Mass., Dallas, Texas, Atlanta, Ga., 
Chattanooga, Tenn., Los Angeles, Calif., 
1950. Fabrikoid, 8'/, X 11'/4 in., 511 pp., 
illus., diagrams, $5. This directory contains 
classified listings of manufacturers of safety 
way ts and devices for every field of industry. 
afety instructions and condensed classifica- 
tions of equipment types precede the several 
sections, and precise definitions are given for 
the specific items listed in the directory. 
Among the changes in the new edition is the 
inclusion of a section on burglary protective 
equipment and alarm systems 


ON Sprays, Supplement No. 1 
to edition of August, 1948. Compiled by 
K. J. De Juhasz and W. E. Meyer. Texas 
Company, Technical and Research Division, 
New York, N. Y., May, 1949. Paper, 8'/, xX 
11 in., 22 pp. This —s is the first 
supplement to the 1948 wv on liquid 
jets, sprays, and nozzles especially as used in 
oil-engine applications. contains afn- 
notated references to articles written after the 
original work was published or written prior 
to the first edition, but not included in it. 


Cara Buitpers’ or AMERICAN 
Practice, Eighteenth edition, 1949-1951. 
Compiled and edited for the Association of 
American Railroads, Mechanical Division; 
editors, C. B. Peck, C. L. Combes, and others. 
Simmons-Boardman Publishing Corporation, 
New York, N. Y., Fabrikoid, 8'/, X 12 in., 
1308 pp., illus., diagrams, charts, tables, $8 
This standard reference work contains detailed 
descriptions and typical illustrations of all 
types of railroad and industrial cars, their 
parts and equipment, of shops and equipment 
employed in the construction and repair of 
cars; and of cars built in America for export to 
foreign countries. Detailed indexes to prod- 
ucts, parts, and trade names are provided, 
and there 1s a 60-page dictionary of car terms 


Castine or Brass anp Bronze. By D. R 
Hull. American Society for Metals, Cleve- 
land, Ohio, 1950. Cloth, 6 K 9'/, in., 186 
pp., illus, diagrams, tables, $3.50. This book 
considers some practical aspects of brass and 
bronze casting in America oe 1900 to 1950 
Ic is not only a record of personal experience, 
but also a discussion of the development of the 
casting process including numerous technologi 
cal details which contribute materially to the 
quality of the product 


Cuemistay or Muiscet- 
tangous Mareriats, Thermodynamics. (Na- 
tional Nuclear Energy Series, Division IV- 
19B.) Edited ‘by L. L. Quill. McGraw- 
Hill Book Co. Inc., New York, N. Y.; 
Toronto, Canada; London, England, 1950 
Cloth, 6 X 9'/, in. 329 pp., diagrams, charts, 
tables, $3. Of the important data selected 
for publication in the Nuclear Energy Series a 
considerable amount did not properly belong 
in any of the main subject fields. Of this 
miscellaneous chemical and metallurgical 
material the present volume contains the 


MECHANICAL ENGINEERING 


papers with important thermodynamic as- 
pects. These papers include surveys on the 
thermodynamic properties of various elements 
and several of their compounds, surveys on 
the crystal chemistry of many materials, pa- 
pers on geochemistry and on the chemistry 
and metallurgy of beryllium, and of the rare- 
earth elements, and soon. A separate volume 
is to contain the remainder of the miscella- 
neous chemical and metallurgical material 


Davison’s Textize CaTALoGuEsS AND 
Buyers’ Guipe, November, 1949, edition 
Davison Publishing Company, Ridgewood, 
New Jersey. Fabrikoid, X 11 515 

, illus., diagrams; free to textile plants; 
Rr; to general public. A co-operative file 
of textile catalogs from manufacturers and 
distributors, this volume includes a buyers’ 
guide with some 5000 separate classifications 
of machinery, supplies, chemicals, dyes, yarns, 
raw materials services for textile plants. 
This edition contains descriptions of new ma- 
chines, modern equipment, and numerous im- 
provements in many devices, accessories, and 
— Over 350 concerns are listed in this 
enlarged and revised edition 


Desions vor Heticoprers, 
By I. B. Laskowitz, author and publisher, 234 
Eastern Parkway, Brooklyn 25, New York, 
N.Y.,1950. Paper, 8X11 in.,10 pp., diagrams, 
$2.50, inclusive price of original publication 
and supplement. The supplemental booklet 
contains the design for a jet-powered rotor 
helicopter with manual or automatic blade- 
pitch angle changing means, jet steering, and 
provision for additional forward thrust. The 
original booklet (1947) contains the design 
for a mechanical-powered rotor helicopter. 
Detailed descriptions are given with draw- 
ings. 


Evements or Heat TRansrer anv INsuta- 
tion. By M. Jakob and G. A. Hawkins 
Second edition. John Wiley & Sons, Inc., 
New York, N. Y.; Chapman & Hall, London, 
England, 1950. Cloth, 6 X 9'/, in., 230 pp., 
illus., diagrams, charts, tables, $4. Although 
still restricted to basic principles and their 
applications, a number of somewhat more dif- 
ficult methods and details have been added in 
the process of revision. Other changes of 
particular note are the expansion of the chapter 
on radiation, the insertion of graphical and 
numerical methods in the same deepien in 
which the corresponding analytical methods 
are presented, and the addition of a section 
on heat transfer and fluid friction on plane 
surfaces. 

Enoingerinc Economic Anatysis. By C 
E. Bullinger. Second edition. McGraw-Hill 
Book Co., Inc., New York, N. Y.; Toronto, 
Canada; London, England, 1950. Cloth, 6 X 
9'/, in., 397 pp., diagrams, charts, tables, $4 
The four main divisions of this text deal respec- 
tively with the following aspects of an engineer- 
ing project: the economy analysis, concerned 
with the problem of yield on the investment; 
the financial analysis, dealing with the provi- 
sion of funds; the analysis of intangibles, evalu- 
ating the factors in which human judgment is 
involved; and special methods and applica- 
tions, as in the consideration of the economic 
characteristics of power-generating and power- 
using equipment. Tables and Reouibs for 
the necessary calculations are provided in ap- 
pendixes. 

Experimentat Desicns. By W.G. Cochran 
and G. M. Cox. John Wiley & Sons, Inc., 
New York, N. Y.; Chapman & Hall, Led., 
London, England, 1950. Cloth, 6 X 9'/, in., 
454 pp., tables, $5.75. Experiments, to pro- 
duce dependable results, must take into ac- 
count all possible variables which might in- 
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troduce uncertainty. This guide describes in 
detail che most useful statistical designs which 
have been developed for this purpose, with 
accompanying plans and an account of the ex- 

imental situations for which each design 
is most suitable. A brief review of the basic 
theory of the analysis of variance is included 
with illustrative worked examples. 


Gear Cuttino Practices. By F. H. Colvin 
and F. A. Stanley. Third edition. McGraw- 
Hill Book Co., Inc., New York, N. Y.; 
Toronto, Canada; London, England, 1950 
Cloth, 6 X. 91/4 in., 532 pp., illus., diagrams, 
charts, tables, $4.75 his particular book 
contains methods of handling all kinds of gear 
jobs, describes the various types of gears, and 
illustrates the setting up and operation of 
machines for producing them. In this third 
edition, the added material includes new data 
on carbide-tipped hobs, hobbing speeds, and 
feeds; new data on involute splines; new shav- 
ing and lapping methods of finishing gear teeth; 
and new inspection methods. It also discusses 
the latest methods of gear making and the 
latest information on the progress of gear 
making in general. 


Inpustriat Inspection Mernons. By L. 
C. Michelon. Revised edition. Harper & 
Brothers, New York, N. Y., 1950. Cloth, 
in., 566 , illus., diagrams, 
charts, tables, $6. Reflecting the growth in 
techniques, standardiazation, new devices, 
and statistical methods developed during the 
war, this book considers precision measure- 
ment as it is today. It provides a compre- 
hensive and scientific presentation of the prin- 
ciples and current practices in industria! in- 
spection work. As in the first edition, there 
are liberal use of illustrations, emphasis on 
standard terminology, and step-by-step pres- 
entation of good inspection practice. Statis- 
tical methods of quality control are covered. 


InspecTION ORGANIZATION aND Metnops- 
By J. E. Thompson. McGraw-Hill Book Co., 
Inc., New York, N. Y.; Toronto, Canada; 
London, England, 1950. Linen 6 X 9'/, in., 
369 pp., illus., diagrams, charts, tables, $5. 
Written from the management viewpoint, this 
book provides tested methods for improving 
efficiency, simplifying procedures, por gosto 
ing costs in inspection departments. Com- 
plete data necessary for the orderly planning, 
accomplishment, and recording of inspection 
examination and testing are supplied. Mod- 
ern equipment and processes are discussed in- 
cluding the various methods of nondestructive 
testing. The appendixes contain typical in- 
spection-job evaluations and inspection speci- 
fications. 


MacRae’s Brive Boox and Hendrick’s Com- 
mercial Register. §$7th annual edition, 1950 
MacRac’s Blue Book Co., Chicago, Ill. 
Linen, 8'/2  11'/4 in., 3866 pp., illus., $15, 
foreign, $20. This annual reference volume 
lists all manufacturers in the United States 
under a detailed product classification. The 
listing under cach product is alphabetical by 
company. A complete alphabetical listing of 
company names, with the capital ratings and 
local distributors, precedes the classified sec- 
tion. A 365-page trade-name index is included 
in the back of the volume 


Manuat on Faticue Testinc. (Special 
Technical Publication No. 91.) Prepared by 
American Society for Testing Materials, Com- 
mittee E-9, Philadelphia, Pa., 1949. Paper 
and cloth, 6 X 9 in., 82 pp , diagrams, charts, 
tables; paper, $2.50; cloth, $3.15. Written 
by some of the leading authorities in this field, 
this manual provides information for those 
setting up new laboratory facilities, aids in 


the poe operation of the equipment, and 
offers advice on the presentation and inter- 
pretation of data. 


Marxer ror Grapuates. By S. 
E. Harris. Harvard University Press, Cam- 
bridge, Mass., 1949. Cloth, §'/z X 8'/2 in., 
207 pp., diagrams, charts, tables, $4. Pro- 
ceeding on the premise that the number of 
college graduates is steadily outstripping the 
number of jobs available within the chosen 
professions, the author presents first a general 
survey of the problem and then a detailed 
analysis and documentation. The related 
aspects of education and income are discussed, 
and certain solutions are proposed for relieving 
the general situation and eliminating some of 
the special difficulties. 


Meanino or Re.ativity. By A. Einstein 
Third edition. Princeton University Press, 
Princteon, N. J., 1950. Linen, §'/2 X 8 in., 
150 pp., diagrams, charts, $2.50. This book 
contains the author's explanation of both 
the special and the general theories of rela- 
tivity, including, in Appendix I, significant 
advances made since the original publication 
of the theory. Appendix II, added to this 
third edition, presents the new “generalized 
theory of gravitation,’ which attempts to in- 
terrelate all known physical phenomena. 


Prosiems IN Personne, ADMINISTRATION 
By R. P. Calhoon. Harper & Brothers, New 
York, N. Y., 1949. Cloth, 5'/2 X 8'/: in., 
540 pp., tables, $5.50 regular trade edition; 
$4, college text edition. In contrast to the 
usual text on this subject which deals with 
techniques and practices, this book emphasizes 
problem analysis, problem handling, and 
actual administration of the various personnel 
functions. Among the topics treated are: 
work load and job assignment; writing and 
administering policies and procedures; prob- 
lems of interpreting legislation; personnel 
administration and collective bargaining; 
and safety administration. Numerous on 
lems, projects and demonstrations are included 


Controt Sratistican Metu- 
ops. By E. M. Schrock. Reinhold Publish- 
ing Corporation, New York, N. Y., 1950 
Cloth, 6 X 9'/4in., 213 pp., diagrams, charts, 
tables, $5. Intended for those who are new 
to the field, or relatively so, this book pro- 
vides a logical approach to the effective ap- 
raisal and control of product quality. The 
Rosie and development ol qualicy control charts 
are shown, and their use for and under various 
conditions is demonstrated both in the text 
and graphically. Acceptance sampling and 
sequential analysis are dealt with briefly in 
separate chapters. The methods given in the 
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book have a wide range of industrial applica- 
tion 

Rovat Tecunican Jovrnat, Vol. 
5, Part 1, January, 1950. Royal Techaical 
College, Glasgow, Scotland. Paper, 71/4 X 
10'/, in., 279 pp., illus., diagrams, charts, 
tables, 21s. The first postwar volume of this 
record of research work contains a number of 
articles of special interest to engineers. Im- 
a topics discussed are lubrication prob- 
ems, cavitation phenomena, the correlation 
of laboratory filter tests and rotary-vacuum 
filter performance, blast-furnace reactions, 
reactions of sulphur in steelmaking, the 
equilibrium constant of the reaction between 
molten iron and hydrogen sulphide, the elastic 
stability of columns, friction 
tests on bearings, modern steam propelling 
units, and the combination of reciprocating 
machinery with an exhaust turbine. 

Sares By B. Lester. Second 
edition. John Wiley & Sons, Inc., New 
York, N. Y.; Chapman & Hall, Led., London, 
England, 1950 inen, 5'/p X in., 22 
pp., diagrams, $3. Sales engineering is de- 
fined as the art of selling equipment and ser- 
vices which require engineering skill in their 
selection, application, and use. The auchor 
discusses the field of sales engineering, de- 
scribes the work of the sales engineer under 
current conditions, and indicates the training 
and development of the sales enginer. 

or Tae Binomiat 
TRIBUTION, Mathematics, Series 6.) 
U. S. Bureau of Standards, Washington, D. ( 
1949. Cloth, 8 X 10'/: in., 387 pp., tables, 
$2.50. For sale by Superintendent of Docu- 
ments, Government Printing Office, Washing- 
ton 25,D.C. Continuing ae Applied Mathe- 
matics Series, the current volume provides ta- 
bles to seven decimal places of both individual 
terms and cumulative sums. The introduction 
explains the scope, method of preparation, 
interpolation procedure, and applications of 
the tables. 

Trermopynamics In Paysicat 
Seminar held during the 31st National Metal 
Congress and Exposition, Cleveland, October 
15-21, 1949. Sponsored by American Societ 
for Metals, Cleveland, Ohio, 1980. Fabrikoid, 
6 X 9'/4 in., 319 pp., illus., diagrams, charts, 
tables, $5. This book contains the papers 
meer at the chird annual seminar of the 
Society which was held during October, 1949. 
The first seven lectures deal essentially with 
equilibriurn phenomena. The following six 
lectures touch upon various essentially ir- 
reversible phenomena. The concluding paper 
considers the contribution of thermodynamics 
to metallurgical research and operations. 
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Interpretations 


HE Boiler Code Committee meets 

monthly, to consider ‘‘Cases’* where 
users have found difficulty in interpreting 
the Code. These pass through the fol- 
lowing procedure: (1) Inquiries are 
submitted by letter to the Secretary of the 
Boiler Code Committec, ASME, 29 West 
39th Street, New York 18, N. Y; (2) 
Copies are distributed to Committee 
members for study; (3) At the next Com- 


mittee Meeting interpretations are for- 
mulated to be submitted to the ASME 
Board on Codes and Standards, author- 
ized by the Council of the Society to pass 
upon them; (4) At the succeeding Board 
mecting théy are acted upon; (5) Those 
approved are sent to the inquirers and are 
published in Mucnanicat ENGINEERING. 
The following Case Interpretations were 
formulated at the Committee mecting 
April 28, 1950 and approved at the 
Board mecting June 23, 1950. 
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Case No. 1100 (Reopenen 
(Special Ruling) 

Inquiry: In view of the fact that Sup- 
plement No. 1—B16c-1939 was approved 
by the American Standards Association 
on April 27, 1949, may these revised 
ratings now be used in the design and 
construction of boilers and unfired pres- 
sure vessels? ' 

Reply: It is the opinion of the Com- 
mittee that Tables A, B, C, and D with 
their notes in Supplement No. 1—Bl6c6- 
1949 of B16c-1939 may be used to replace 
the corresponding parts of present Table 
A-9, “Service Pressure Ratings for Steel 
Pipe Flanges and Flanged Fittings’ in 
the Power Boiler Code and Table UA-5, 
“Service Pressure Ratings for Steel Pipe 
Flanges and Flanged Fittings’’ in the 
Unfired Pressure Vessel Code, and that 
revised Table P-15 ‘‘Maximum Boiler 
Pressure for Use of American Steel Pipe 
Flanges, Fittings and Valves’’ may be 
used in place of present Table P-15. 
Minimum wall thickness of welding end 
valves shall be as given in Table E of 
ASA Bl6c6-1949. 


Case No. 1112 


(Interpretation of Par. P-186) 
Inquiry: Under Par. P-186(c) what 
distance may the furnace extend beyond 
the outside face of the tube sheet? 
Reply: Where the end of the furnace is 
not protected by refractory material, the 
furnace shall not extend beyond the out- 
side face of the tube sheet except as 
follows: 


(a) If the furnace is attached by the 
flaring-welding method, the distance 
shall not exceed the thickness of the tube 
sheet. If a greater length to facilitate 
proper flaring is used, it shall be removed 
to that maximum before welding 

(b) If the furnace is attached by the 
full penetration weld method, it shall not 
extend beyond the toe of the weld and 
the toe of the weld shall not project 
more than °/s in. 


Errata 
Caspr No. 905 


In the inquiry of the interpretation 
printed in Mecnanicat ENGINEERING, 
March, 1949, below chemical require 
ments, add: 

Tensile Strength, Ib per sq in....60,000 
to 75,000 


Case No. 1002 


At end of case change reference to 
Table U-3"" 


to ““Table U-4" 


Case No. 1108 


In the inquiry change reference to 
ASTM ‘'B-169-48T"’ to *"B-169-49T.”’ 


Cases Annulled 


The following Cases have been an- 
nulled : 


No. 935, No. 1051, and No. 1059 
and should be so marked in Case Books 
and any references to them, as that to 
Case No. 935 in the Inquiry of Case 
1074, should be deleted. 


Proposed Revisions and 
Addenda to Boiler 
Construction Code 


S$ need arises, the Boiler Code Com- 
mittee entertains suggestions for re- 
vising its Codes. Revisions approved by 
the Committee are published here as pro- 
posed addenda to the Code, to invite 
criticism. If and as finally approved by 
the ASME Board on Codes and Stand- 
ards, and formally adopted by the Coun- 
cil, they are printed in the annual ad- 
denda supplements to the Code. Trien- 
nally the addenda are incorporated into 
a new edition of the Code. 

In the following the paragraph num- 
bers indicate where the proposed revi- 
sions would apply in the various sections 
of the Code. Added words are printed in 
SMALL capiTats; deleted words are en- 
closed in brackets [ ]. Comments should 
be addressed to the Secretary of the 
Boiler Code Committee, ASME, 29 West 
39th Street, New York 18, N. Y. 


Power Boilers 1949 


Taste P-§ Take the four lines for SA-53 
now under Seamless Carbon Steel and insert 
them under Electric-Resistance Welded Car- 
bon Steel In their place under Seamless 
Carbon Steel repeat the four lines for SA-53 


- found in Table P-7. 


Par. P-112(aX3) In firse line change 
‘outside diameter’’ to ‘‘nominal pipe size." 

Taste P-7 Add che following stresses 
for specification SA-182-49, Grade F-2 under 
Forgings Alloy Steel 
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(beaded! and welded around the edge of the 
[bead] ruse. [Where the tubes do nor exceed 
1/, in. in diameter, the tube sheet may be 
chamfered or recessed to a depth at least equal 
to the thickness of the cubes and the tubes 
rolled into place and welded. In no case 
shall the tube end extend more chan 4/, in. 
beyond the tube sheet. 

Tube ends [not subjected to direct radiant 
heat of the furnace may be rolled and seal 
welded without beading provided:] arracnEp 
BY ROLLING AND WELDING ARE SUBJECT TO THE 
POLLOWING PROVISIONS 


(1) The tube [ends extend nor less than 
'/, in., nor more than °/;¢ in., through the 
tube sheet;) sHeeT HOLE MAY BE BEVELLED OR 
RECESSED TO A DEPTH AT LEAST BQUAL TO THE 
THICKNESS OF THE TUBES. WHERE THE HOLE 1s 
BEVELLED OR RECESSED, THE PROJECTION OF THE 
TUBE BEYOND THR TUBE SHEET SHALL NOT 
EXCBED A DISTANCE EQUAL TO THE TUBE THICK- 
NESS. THE DEPTH OF ANY BEVEL OR RECESS 
SHALL NOT BE LESS THAN THE TUBE THICKNESS 
NOR MORE THAN ONE-THIRD OF THE TUBE SHEET 
Taickness. [Sse Fic. P-31(f), (g).] 

(2) [The throat of the seal weld is not 
less than in., nor more than °/;¢ in.;) 
WHERE NO BEVEL OR RECESS IS EMPLOYED THE 
TUBE SHALL EXTEND BEYOND THE TUBE SHEET 
NOT LESS THAN A DISTANCE EQUAL TO THE TUBB 
THICKNESS, NOR MORE THAN TWICE THE TUBE 
traiceness. [See Fic. P-31(e).) 

(3) [After welding the tubes are re- 
expanded.} ON ALL TYPES OF WELDED ATTACH- 
MENT THE TUBES SHALL BE ROLLED BEPORE 
WELDING AND AGAIN ROLLED LIGHTLY AFTER 
THE WELDING PROCEDURE. 

(b) [In the case of tubes not exceeding 
1'/, in. in diameter, they may be expanded 
by the prosser method in place of rolling. 
If tubes larger than 1'/2 in. in diameter are 
expanded by the prosser method, the work 
shall be completed as required by (a).] Ex- 
PANDING OF TUBES BY THE PROSSER METHOD IN 
LIEU OF ROLLING MAY BE BMPLOYED IN COM- 
BINATION WITH ANY BEADED OR WELDED AT- 
TACHMENT METHOD 

(c) SBAL WELDING 1S PERMISSIBLE ON ANY 
TYPE OF BEADED ATTACHMENT. WHERE SEAL 
WELDING IS EMPLOYED A SINGLE HYDROSTATIC 
TEST OF THE BOILER AFTER SEAL WELDING SHALL 
SUFFICE. 

(d) Tue INNER SURFACE OF THE TUBE HOLE 
IN ANY FORM OF ATTACHMENT MAY BE GROOVED 
OR CHAMFERED. 


Taste P-15 Delete the temperatures from 
the first column. 


For metal temperatures not exceeding deg F 


-20 to 
650 
14000 


800 
13500 


850 
12000 


700 
14000 


750 
14000 


Nore: Allowable stresses for AISI Types 
309(25-12), 309Cb(25-12Cb) and 310(25-20) 
temporarily will be the same as the stresses 
shown in Table P-7 for AISI Type 304 
(SA-240 grade S) 


Par. P-250 Revise to read 
(a) A fire-tube boiler shall have the ends 
of the tubes firmly rolled and beaded, or rolled 


goo 
10200 


950 1000 1050 #1100 1150 1200 
8000 «5850 900 
Par. P-311(b) Add as a second paragraph. 


ONLY ONE BLOW-OFF VALVE, WHICH SHALL 
BE OF A SLOW-OPENING TYPE, IS REQUIRED ON 
PORCED-CIRCULATION BOILERS HAVING A NORMAL 
WATER CONTENT NOT EXCEEDING 100 GAL. 


Unfired Pressure Vessels 1949 
Par. U-l(a) In ewelfth line cross our 
omitting the code symbol” 
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\ 
N 


(A) 


Not Over 2t 

nor Less thant 

Sut in NoCase 

More than % in. 

nor Less than Yin. 


(B) 


Not Less than € 
and in No Case 
Less than % 


[Me ¢ 


Max t and not 
More than T4 
or “gin. whichever 
isthe Greater 


(D) 


(c) 


Not More than Tz 
nor Less thant 
or “g in. whichever 
is the Greater 


“t"= Min Required Thickness Permitted 


FIG. P-31 


Tasie U-2 Under Forgings Alloy Steel add 
the stresses for Specification SA-182-49, Grade 
F-2 that are hereinbefore given for Table P-7. 
(For use in Table UG-23, the above stresses 
might be increased by using the multiplying 
factor 1.25.) 


Par. U-66(a) Revise third paragraph first 
sentence to read: 

The stamping on the vessel shall consise of 
the ASME Code symbol [(shown in Fig. 
U-12)] ssown 1n Fic. U-12 or for 
CONSTRUCTED unDER Par. U-1(a\(1) (2) 
tue UM the manufacturer's name, 
the manufacturer's serial number, the work- 
ing pressure, and the year built, denoting 
that che vessel was constructed in accordance 
therewith. 


Announcement 


Anew symbol stamp “UM” ina clover 
leaf for stamping on all those small un- 
fired pressure vessels referred to in Par. 
U-1(a)(1) and (2) is now available. 


Unfired Pressure Vessels 1950 

Par. U-1(dX3) In second line cross out 
“gage.” 

Par. U-i(e) In first line after ‘‘Unfired 
pressure vessels’’ insert “exempted by (d)."’ 
Revise eighth to tenth lines to read: 
but such vessels NOT INCLUDED IN THE CLASSI- 
ricaTion oF (d) shall otherwise comply with 
the Code requirements and shall be marked 
with the data required in Par. UG-116, 
{omitting the Code symbol.) When re- 
quested,..... 


Par. UG-6(c) Delete Note. 


Par. UG-27(c) Revise to read: 

Cylindrical Shells. When the thickness of 
the cylindrical shell does not exceed one half 
of the inside radius, on P pogs Not 
0.385 SE, the following formulas shall apply: 

Par. UG-27(d) Revise to read: 

When the thickness of the cylindrical shell 


ACCEPTABLE FORMS OF TUBE ATTACHMENT ON FIRE-TUBE BOILERS 


exceeds one half of the inside radius, on P 
excegps 0.385 SE, the formulas given in Par. 
UA-2 shall be used. 


Par. UG-27(e) Revise to read: 

Spherical Shells. When the thickness of the 
shell of a wholly spherical vessel does not 
exceed 0.356 R, on P poss Nor excerp 0.665 


Par. UG-27(f) Revise to read: 

When the thickness of the shell of a wholly 
spherical vessel does exceed 0.356 R, on P 
DOES ExcEED 0.665 SE, the formulas given in 
Par. UA-3 shall be used. 


Par. UG-27(g) Add 
Sue Nore | or par. UG-31(c) 
Par. UG-27(h) Add 
See nots | or par. UG-3i(c) 


Par. UG-28(c) Revise to read: 

Vessels intended for service under [partial 
vacuum or for an] external [working] pressure 
of [less than 15 psi] 15 pst ox Less, which are 
to be stamped with the Code symbol, [shall be 
designed for at least 15 psi external pressure 
corresponding to a collapsing pressure of &) 
psi (See Par. U-1(dX3))) penotinc compri- 
ANCE WITH THE RULES POR EXTERNAL PRESSURE, 
SHALL BE DESIGNED POR A MAXIMUM ALLOWABLE 
EXTERNAL PRESSURB OF 15 Pst OR 25 PER CENT 
MORE THAN THE MAXIMUM POSSIBLE EXTERNAL 
PRESSURE, WHICHBVER 1S THE SMALLER. 

Note: A VESSEL WHICH IS DESIGNED AND CON- 
STRUCTED TO CODE REQUIREMENTS POR INTERNAL 
PRESSURE AND WHICH M*Y AT TIMES BE SUB- 
JECTED TO AN EXTERNAL PRESSURE OF 15 Pst 
OR LESS NEED NOT BE CONSTRUCTED TO CODE 
REQUIREMENTS POR THE EXTERNAL PRESSURE 


CONDITION. SUCH A VESSEL MAY BEAR THE 
CODE SYMBOL FOR THE INTERNAL PRESSURE 
CONDITION. 


Par. UG-2%c) In last line change “‘stiff- 
ness” to ‘‘moment of inertia.”’ 

Par. UG-32(g) In second paragraph, 
second line, change ‘‘a radius"’ to “‘an inside 
radius.” 
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Pan. UG-32(r) Add the following: 

A BBAD POR A CYLINDRICAL SHELL MAY 
BE BUILT UP OF SEVERAL SHAPES, BACH SHAPE 
DESIGNED TO HAVE ITS WALL THICKNESS AT 
LEAST AS THICK AS REQUIRED BY THE APPROPRIATE 
FORMULA ABOVE, PROVIDED THAT AT BACH 
JUNCTURE THE ADJOINING SHAPES ARE FORMED 
TO COINCIDE (HAVB COMMON TANGENTS TRANS- 
VERSELY TO THR JOINT). For ABUTTING PLATE 
EDGES OF UNEQUAL THICKNESSES, THE TAPER RE- 
Qquirep By Par. UW-9X(c) BE FIGURED TO 
LIE ENTIRELY WITHIN THE BOUNDARY OF THR 
SHAPE HAVING THE THINNER WALL. 


Par. UG-33(a) Revise last sentence to 
read: 

Examples illustrating the application of the 
formulas in this paragraph are given io Par. 


UA-5 and Appendix L. 


Par. UG-36(cX4) In first line after “(2)” 
cross out ‘‘and (3)."" 

Par. UG-37(a) Revise laste sentence to 
read: 

For a circular opening IN A CYLINDRICAL 
suet. the plane which [passes] contains 
{through} the axis of the shell [cr head] is 
the plane of the [weakest section] oxsatsst 
LOADING DUE TO PRESSURE. 


Par. UG-37(b) Revise definition of A to 
read: 

A = TOTAL CROSS-SECTIONAL afea [required 
to be replaced by] or reinforcement xequiren in 
square inches, in the plane under considera- 
tion. 


Par. UG-37(d) Revise to read: 

(d) Design for Alternate Internal and External 
Pressure. Reinforcement oF supyect TO 
ALTERNATE INTERNAL AND EXTERNAL PRESSURES 
shall meet the requirements of both (b) for 
internal pressure and (c) for external pressure 


Pax. UG-38(d) In second line after 


**flue’’ insert “‘and."’ 


Par. UG-43(a) Revise to read: 

(a) General. Pipe on NozzLm NECKS MAY 
BE ATTACHED TO THE SHELL OR HEAD OF A VESSEL 
sy any of the methods of attachment given in 
this paragraph, except as limited in Par. 
UG-36. [may be used. Limitations are speci- 
fied under each particular method.] 


Pan. UG-43(f) In second paragraph, fifth 
line after ‘‘purposes”’ insert ‘‘such 

Par. UG-46(d) In seventh line change 
““surfaces’’ to “‘means.”’ 

Par. UG-66 After last sentence add: 

See par. UG-84(a). 

Par. UG-67_ Add 

Ser par. UW-2(bX2)} 


Par. 
read: 

{In laying out and cutting the] Plates for 
pressure parts PREFERABLY SHOULD BB LAID 
OUT SO THAT WHEN THE VESSEL 1S COMPLETED, 
one complete set of the original identification 
markings required in the specifications for the 
material [used should preferably be plainly 


UG-77(a) Revise first sentence to 
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visible when the vessel is completed] witt ae 
PLAINLY VISIBLE. 


Pan. UG-84(a) After last sentence add 


Sez par. UG-66 


Pas. UG-84(b) 
add ‘‘and (3).”" 


Par. UG-84(bX3) 
paragraph 

(3) Ween ARE SEVERAL PRESSURE 
PARTS BEING WELDED IN SUCCESSION ON ANY ONE 
ORDER, THE PLATE THICKNESSES OF WHICH PALL 
WITHIN A RANGB OF '/ INCH, WITH DIAMETERS 
DIFFERING NOT MORE THAN 6 INCHES AND OF 
THE SAME GRADE OF MATERIAL, A TEST PLATE 
SUBJECT TO THE REQUIREMENTS IN (1) SHALL BE 
vor 200 Fr. OR FRACTION 
THEREOF, OF THE MAIN WELDED JOINTS 


In sixth line after “(2)” 


Add the following 


cross 


Par. UG-84(cX5) In twelch line 
out "produced from the same.”’ 


Par. UG-116(a (1) revise to read 
(1) Official Code symbol shown in Fig 
UG-116, (when inspected by che user's in- 


spector as provided in Par. UG-91, the word 


“user” shall be marked above the Code 
symbol). On CONSTRUCTED UNDER 
Pan. U-1(e and (2) rue UM sympow 
BK USED 

Par. UG-127 In footnote 2, sixth line 
change to and in eighth line 
change “‘alrernate’’ to ‘‘other.”’ 

Par. UW-2(bX2) Add 

See par. UG-67 

Pan. UW-104a) Io firse line after “‘All 
vessels'’ insert “‘or vessel sections.” 


Par. UW-10¢d) In first line after Vessels” 


insert vessel sections."* 


Par. UW-10(c) In first line after ‘Vessels 


insert vessel sections.” 


Par. UW-10(h) Revise as follows 


The increased joint efficiency allowed in 
Table UW-12 for [a] stress [relieved] ravievino 
[vessel] may be used in design calculations 
{only] when the complete vessel is thermally 
stress-relieved [as prescribed in Par. UW-40) 
AND MAY ALSO BE USED IN DBSION CALCULATIONS 
POR VESSEL SECTIONS PROVIDED THE COMPLETE 
SECTION AND THE SRAM ATTACHING THE SECTION 
TO THE NOBXT ADJOINING SECTION ARE THERMALLY 
STRESS RELIEVED 
Revise as fol- 


Pan. and (2 


lows 


(1) All longitudinal and circumferential 


CANCLUDING THE JOINTS TO ADJOINING 
SECTIONS WHEN A VESSEL SECTION ONLY IS 
are of the double-welded 


type, except nozzle and manhole attachment 
welds [to the shell} which need not be of the 
double-welded burt type; and 

2) All double-welded burt 
INCLUDING THE joints ro ADJOINING 
WHEN A SECTION ONLY (8S INVOLVED afc radi- 
ographically examined throughout their length 
as prescribed in Par. UW-51 except 


such younts 


Fio. UW-13(b) (c) Change “Min 
1.3. to “Man. 


Par. UW-14(b) In sixth line 
co “thinner plate welded." 


change 


Par. UW-15(a) In second paragraph, last 
line cross out “for lap type reinforcements."’ 


Par. UW-15(cX3) Revise to read 

The minimum size of attachment welds for 
threaded connections not exceeding 3 in. pipe 
size, of which some acceptable designs are 
shown in Fig. UW-15(t) through (w), 
[need not} conform [to the) THE 
minimum [values] requirements under rhis 
figure [but shall conform to (a) and Par. 
UC-41] og wrrn THE REQUIREMENTS OF Par. 
UG-41. 


Par. UW-40(bX3) On page 121 of the 
February printing of the 1950 Edition of 
Section VIII, the footnote ' should be ahead 
of the table. Ie is correct in the earlier print- 
ing in which the pages were unnumbered. 


Par. UA-S(c) Revise second paragraph to 
read 

Example: Determine the maximum allow- 
able working pressure for a conical head of 
the following dimensions: 

D= O0in; a= 30 deg; SA-285 Grade C 
(material) maximum operating tem- 
perature = 300 F; ¢ = 1.00 in. 

Do = 200 + 2 X 1.00 XK cos 30 = 201.7 in.; 
L = D = 200 in. 


L 200 1.00 


L 
Entering the chart in Fig. UG-28.2 with 
Do 


t 
D 


external working pressure. 


and , P = 33 pst, the maximum allowable 


Par. UA-6(bXB) Make the first formula 
SPL 
1) The thickness of the head, ¢ = SE 


and change present (1) to (2) and present 


2) co (3). 


Make the first formula 


SPL 
SE 


Par. UA-6CbXD) 
(1) The thickness of the head, « = 


and make the flange thickness formula (2 


Taste UA-47.2 Enter below 
sketch at bottom of page 


right-hand 


ror bo = 


and change € oubbin to read 


€ GASKET CONTACT PACE 


Fia. UA-48 is to be changed to agree with 
Fig. UA-3 of the 1946 Edition except that the 
dimensions go and g; of sketch (1) are to be 
maintained. Sketch (2) will be redrawn ac- 
cording to Sketch (5) of Fig. UA-3 (1946 


Taste UA-51, in definition of B, = B+ gu, 
change reference at end from “Fig. UA-51.4 
to “Fig. UA-$1.6 

Par. UA-51 In both formulas over Fig 
51.5 change to 


MEeEcHANICAL ENGINEERING 


Fico. UA-51.1 In numerator of formula 
for U change logyoK? to logieK. 


Welding Qualifications 1949 
Taste Q-5 Transfer references to Specifica- 
tions SA-300, SA-301, and SA-302 from Table 
Number 1-"‘O"' Number 1 to Table 
Number 4-"‘O" Number 1. 


Material Specifications 1949 
SA-7 Delete this specification and sub- 
stitute A-107 (Grades 1010 through 1030) 
for bars and A-307 Grade B for bolting. 


SA-217 Par. 10 Make stresses for grade 
WC-1 the same as those for grade WC-2. 

SA-266 Revise line under title to read: 
Cloenticat wirn ASTM A-266-49T sexcerr por 
Par. 10.) 


SA-266 Par 
read 


10 Revise last sentence to 


In THE cases OF I III the chemi- 
cal composition thus determined shall con- 
form to the requirements specified in Par. 8 
THe cass OF Cxass [I] PORGINGS THE CHEMICAL 
COMPOSITION THUS DETERMINED NOT 
VARY PROM THE REQUIREMENTS PRESCRIBED IN 


Taste I. 


SHALL 


Eprrortat Note 


Since Material Specifications 1949 went 
to press the American Society of Testing 
Materials has brought out 1949 revisions 
of many of its specifications. A few 
have editorial changes only but most 
have significant changes. All changes 
will appear in the next Addenda to Ma- 
terial Specifications, but are too exten- 
sive to print in Msecaanicat ENGINEER- 
ING. Meantime, the following list of 
specifications that have been revised will 


enable ordering needed copies from 
ASTM 
Plates Editorial Changes 
SA- 30 SA-225 SA-129 
SA-182 SA-240 SA-202 
SA-201 SA-285 SA-300 
SA-203 SA-299 
SA-204 SA-301 
SA-212 SA-302 
Castings Editorial Changes 
SA-217 SA-48 
Tubular Products 
SA-158 
Forgings Editorial Changes 
SA-194 
SA-181 
SA-182 
SA-193 
SA-320 
Nonferrous 
SB-11 SB-61 SB-111 SB-163 SB-168 
SB-12 SB-62 SB-127 SB-164 SB-171 
SB-13.  SB-75 SB-160 SB-165 SB-178 
SB-42  SB-96 SB-161 SB-166 
SB-43 SB-98 SB-162 SB-167 
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ALSE claims to ASME membership and 
faked documents bearing the ASME 
name have recently been used by Frank Alden 
Miller of Buffalo, New York, to deceive 
persons into employing him at excessive 
salaries and investing in various mechanical 
devices on the strength of a professional 
standing and history he invented for himself, 
it was revealed by The American Society of 
Mechanical Engineers, following a recent 
investigation into Mr. Miller's activities 
Mr. Miller is not a member of the ASME 
and never has been. But in at least two in- 
stances, disclosed to the ASME, he claimed 
long-term. membership in the ASME and 
friendship and influence with persons high in 
that organization in order to obtain em- 
ployment as an engineer. He supplemented 
these representations with spurious test 
reports from nonexistent ASME testing 
laboratories on the commercial potentialities 
of several mechanical devices he owned, or 
claimed to own, and thereby induced his 
employer and others to invest in their de- 
velopment and promotion 
Mr. Miller carried on both ends of a volu- 
minous correspondence with imaginary ASME 
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Impostor Claims ASME Membership 


officials, wrote technical reports capable of 
deceiving an experienced machine-tool man 
and, according to the documents he fabricated, 
played a lively role in the activities of the 
Society and in public matters with which 
the Society is connected. As part of the 
scheme, he used several kinds of stationery 
bearing ASME letterheads and an ASME 
meeting program with his name listed among 
the speakers. These were not authentic 
Mr. Miller apparently had them printed 
himself. 

Mr. Miller's employers, who did not chink 
to check his claims with the ASME and did 
not know that the ASME does not operate 
testing laboratories, were convinced that he 
was an engineer of the highest standing and 
were induced to spend large sums of money 
on the basis of the misrepresentations he 
made and the papers he fabricated. 

The investigators who looked into the 
facts concerning Miller's activities for the 
ASME believe that he may try the same 
scheme again 

Members are asked to notify the Secretary 
of any evidence that Mr. Miller is continuing 
to pose as an ASME member. 


Engineering Unity Conference Releases 
First Progress Report 


Three Approaches to Unity Favored 


HE following is the first official report on 

progress of an Engineering Unity Con- 
ference which has been at work since October, 
1949, on an approach to unity in the engineer- 
ing profession. All meetings have been 
closed to the public. While the conference was 
initiated by the Engineers Joint Council, EJC 
is not one of the participating organizations 
nor has it any connection with or responsibility 
for its deliberations. 


The group of representatives of large engi- 
neering societies, invited by Engineers Joint 
Council to explore the question of organiza- 
tion for increased unity of the engineering pro- 
fession, had its second meeting on March 31, 
1990. This group consists of the following 16 
engineering societies 

American Society of Civil Engineers; Ameri- 
can Insticute of Mining and Metallurgical 
Engineers; The American Society of Mechani- 
cal Engineers; American Institute of Electrical 
Engineers; American Institute of Chemi- 
cal Engineers; American Association of Engi- 


ASME News 


neers; American Society for Engineering Educa- 
tion; American Society of Heating and Ventil- 
ating Engineers; American Society of Refrigera- 
tion Engineers; American Water Works As- 
sociation; Illuminating Engineering Society; 
Institute of the Aeronautical Sciences; Insti- 
tute of Radio Engineers; National Society of 
Professional Engineers; Society of Automo- 
tive Engineers; and Society of Naval Archi- 
tects and Marine Engineers 

Fourteen of the sixteen societies were repre- 
seated at the recent meeting 

The major order of business was the con 
sideration of the report of the Planning Com 
mittee of eight members which was appointed 
at the previous meeting of the Exploratory 
Group on Oct. 20, 1949. The Planning Com- 
mittee had been charged with the duty of 
studying and reporting back a discussion of 
various approaches which had been sug- 
gested to the question of organizing for in- 
creased unity 

The Planning Committee had held five meet- 
ings at which the wide range of subjects in- 
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volved in the question at hand had been dis- 
cussed. The report of the Committee sub- 
mitted at this meeting included a discussion 
and comparative analysis of three possible 
approaches to the formation ef a unity or- 
ganization. 


Many Approaches Being Studied 


Recognizing that many approaches are pos- 
sible, the report of the Planning Committee 
included also suggestions as to a number of 
basic principles which were recommended to 
serve as a guide in any formation of a ‘‘unity 
organization’’ of engineers—this term being 
used to designate the organization through 
which increased unity of the engineering pro- 
fession may be brought about, without in any 
sense proposing that this be adopted as a name 
of such an organization. The basic principles 
include the following 


The general aim of the unity organization 
will be to represent all engineers and engi- 
neering organizations who desire to be so rep- 
resented in dealing with questions of interest 
to the profession as a whole. With this gen- 
eral aim in view, the following are proposed as 
basic principles to serve as a guide in deter- 
mining the form of the unity organization and 
in its relation to present engineering or- 
ganizations. 


C1) The unity organization should include 
the affiliation of the major national engincer- 
ing societies. 

(2) Affiliation should be open to all na- 
tional engineering societies meeting certain 
general standards, on vote of the governing 
body. As illustrative of the type of stand- 
ards which may be established, it may be 
required that to qualify as an affiliate an engi- 
neering society should have a grade of member- 
ship with qualifications at least as high as 
those prescribed by the unity organization as 
necessary for professional recognition. Also, 
as a practical matter, affiliation may be limited 
to societies having more than a specified mini- 
mum number of members who are qualified 
engineers ‘n accordance with this definition 

(3) The unity organization should be 
formed by the modification and development 
of a present organization or organizations or 
by the integration of two or more present 
organizations rather than by the establish- 
ment of an entirely new organization 

(4) The government of the unity organiza- 
tion should reside in a governing body on 
which all qualified engineering groups who 
wish to be associated with the organization 
are appropriately represented 

(5) The activities of the unity organiza- 
tion should be determined by the governing 
body under the terms of a broad statement of 
geacral purposes in the constitution of the or- 
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ganization, While a fairly complete state- 
ment of the general purposes of the organiza- 
tion should appear in its constitution, it 
does not appear useful co attempt to deter- 
mine in advance what its specific activities 
-would be at any given time. These would, no 
doubt, change from time to time in accord- 
ance with the wishes of the members 

(6) Within its field of activity, the unity 
organization should be authorized to deal 
directly with government agencies and others 
as a representative of the engineering profes- 
sion. For example, in such matters as the 
ncmination of engineers to serve as members of 
committees and commissions, or the expres- 
sion of opinions on public questions involving 
engineering, the unity organization should 
be empowered to act directly without a refer- 
endum of its constituents. 

(7) To the extent practicable, the unit or- 
ganization should take over present co-opera- 
tive activities of groups of national engincer- 
ing societies, where such activities appro- 
priately fall within the scope of the unity 
organization. 

(8) The unity organization should have its 
own offices and staff. 


These principles were accepted by the Ex- 
ploratory Group subject to such modifica- 
tions as might be arrived at in further dis- 
cussions. The report of the Planning Com- 
mittee also presented a number of other ques- 
tions requiring further consideration 


Most Favored Plans 


In the general discussion of the Exploratory 
Group, every member presented his views as 
to the type and form of “unity organization” 
which seemed most desirable and the means by 


which it might be brought abour. The dis- 
cussion centered about the three approaches 
to the form of organization included in the 
report of the Planning Committee. These 
three approaches would be as follows: 


(A) Expand and modify the present Engi- 
neers Joint Council so that the mem- 
bers of a larger number of engineer- 
ing societies would be represented 
and so that representation would 
be, to some extent, in proportion to 
membership. 

(B) Expand and modify the present Na- 
tional Society of Professional Engi- 
neers with the understanding that 
the existing engineering socie- 
ties co-operate by urging their mem- 
bers to join and by referring to that 
Society items of a broad general 
nature which the Society is in a 
position co handle. 

(C) Modify the National Society of Pro- 
fessional Engineers so that regis- 
tration is not a requirement for 
individual membership, modify the 
Engineers Joint Council as in Item A, 
and combine the NSPE Board of 
Directors with the EJC to form a 
single governing body. 


After a full discussion the entire matter of 
preparing a further comparison of possible 
plans and a consideration of the questions 
on which agreement had not been reached was 
referred to the Planning Committee for study. 
It is expected thar the next report of the Plan- 
ning Committee will be made to the Ex- 
ploratory Group shortly after the summer 
vacation period. 


More Engineers Needed in Top 
Management 


NGINEERS should take a more active 
part in management—not only in engi- 
neering design, production, and general 
management, but also in top executive posi- 
tions, including those of vice-president and 
president. This opinion and many others 
touching on the basic nature of engineering 
and industry and the duties of industry to 
engineering education were expressed by E. G 
Bailey, Honorary Member and past-president, 
ASME, at the ASEE Industry College Con- 
ference, Swarthmore College, Swarthmore, Pa., 
March 25, 1950, and the Engineer's Day cere 
monies, University of Denver, Denver, Colo., 
April 27, 1950 
Mr. Bailey listed the three basic require- 
ments of industry as finance, management, and 
a useful product; but he claimed the product 
was the basic factor. ‘“‘Neither finance nor 
management alone," he said, ‘‘can keep an 
industrial company out of bankruptcy.” 
Men trained in basic engineering were needed 
at the top. 


Strength From Within 


Referring to the continuity of iadustrial 
enterprises, Mr. Bailey stated that every or- 
ganization is self-corrective or self-destruc- 


tive. It was his opinion that to maintain a 
healthy growth, management of industry 
must come from within, from men who have 
full knowledge of its basic foundation, which 
is its production. An enterprise co survive 
must be keenly alive to its competition. It 
must keep abreast of progress likely ro be made 
in allied and related industries as well as in 
existing and potential markets. But above 
all, Mr. Bailey continued, industry must de- 
pend largely on the educated engineer and his 
practical experience. 


Use Statistics Wisely 


Referring to the U. S. Department of Labor's 
booklet ‘Employment Ouclook for Engineers," 
which painted a dismal picture of 18,000 job 
opportunities in 1950 for a graduating class of 
50,000 engineers, Mr. Bailey cautioned engi- 
Neers tO use statistics wisely and to accept 
them for what they are worth. 

It was his opinion, he said, that the country 
needed more engineers today than at any time 
in its history. He substantiated this opinion 
by referring to the 1949 survey of the Engineers 
Joine Council which indicated a total demand 
for 25,000 engineering graduates. Later in 
1949, when a survey of actual placements was 
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made, it was found chat about 37,000 engi- 
neers had found employment, or about 50 
per cent more than originally indicated. A 
large part of the unpredicted employment, he 
said, was undoubtedly with a large number of 
smal] companies which were not included in 
the EJC survey. Many small companies, he 
said, were now employing the enginecring 
graduates whose employment was deferred 
shortly after the war because of the shortage 
of technically trained men. There was evi- 
dence, also, that engineers were recognizing 
that small companies offer opportunities that 
are often more promising than those offered by 
large companies. 


Danger of Opportunism 


Expressing skepticism over the value of 
humanistic social courses in the engineer- 
ing schools which can overload the engineering 
curriculum, Mr. Bailey cautioned that engi- 
neering education should not take the easy 
path which could make politicians and oppor- 
tunists of our engineering graduates. Engi- 
neers should be able to work with their hands 
and should have experience doing so, other- 
wise, he declared, they would not be fully 
qualified to guide workers or to invent and 
develop new methods, processes, or devices. 


The Engineering Profession 
in New Zealand 


HE economic status of engineers in New 

Zealand is the principal concern of the 
Professional Engineers Association of New 
Zealand. Organized in 1943, it includes 
among its members 950 professional engincers 
whose professional attainments are on the level 
of the corporate members of The Institution of 
Mechanical Engineers and the other engineer- 
ing institutions of Great Britain. 

The Association is divided into seven pro- 
fessional divisions en a dominion-wide basis, 
and into fourteen geographical branches 

In improving the economic status of its 
members the Association is in continual dis- 
cussion with individual employers over such 
things as the engineer's salary, his conditions 
of employment, his authority in his job, rela- 
tionship of other administrative officers, and 
other matters of status which the individual 
cannot always maintain unaided. New Zea- 
land also has a registration act which protects 
the title “‘registered engineer” for engineers 
registered by the state. Qualifications for 
registration are equivalent co that of member 
ASME. Engineers in private industry are not 
obliged to be registered. The Act applies 
principally to engineers in civil service but 
states that all engineering work performed by 
local authorities, financed by loans or expendi- 
ture of a sum of approximately $30,000, must 
be carried on by registered engineers. 

The Association has formulated a code of 
ethics and a standard scale of fees for con- 
sultants 

As in Canada, the engineering organization 
which devotes itself to the advancement of 
engineering is an over-all organization com- 
bining civil, electrical, and mechanical engi- 
neering known as the New Zealand Institution 
of Engineers. 
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EJC Water-Policy Panel Proposes 
Board for Impartial Analysis 
250-Page Report Contributed as Public Service 


HE engineering profession, working 

through the Engineer's Joint Council, 
spoke out bluntly last month against “‘exces- 
sive and unsound” water-resources practices 
which it attributed to competing federal 
agencies and Congressional ‘‘response to pres- 
sure and trading,”’ and called for a hale in 
further authorizations until uniform national 
water policy has been adopted. 

In a sharply worded 250-page report differ- 
ing drastically from the customary scientific 
language of the profession, an 80-man EJC 
Committee suggested specific remedies and 
pointedly reminded President Truman, his 
Water Resources Policy Commission, and 
“both political parties’ that ‘public money 
is limited in availability." 

In presenting the report co the President and 
the Commission, the engineers condemned 
“political expediency"’ tactics and ‘‘exaggera- 
tion of benefits claimed" and warned that 
unless the “‘degradation"’ of the last two dec- 
ades in the “‘application of criteria to water- 
resources development”’ is halted, “estimates 
of benefits will soon become mere excuses for 
justification, not valid reasons for construction 
of projects."" Copies of the report may be ob- 
tained from the Engineers Joint Council, 29 
West 39th Street, New York, 18, N. Y. Price 
is $1.50. 

EJC Represents 100,000 Engineers 


Engineers Joint Council is an organization 
of the five national engineering societies 
American Society of Civil Engineers, American 
Institute of Mining and Metallurgical Engi- 
neers, The American Society of Mechanical 
Engineers, American Institute of Electrical En- 
gineers, and American Institute of Chemical 
Engineers. In matters of common interest, the 
Council is the clearinghouse for these or- 
ganizations whose membership totals more 
than 100,000. The report was submitted 
at the July 1, 1950, deadline set for it by 
the President's Commission. It was termed 
by EJC a “‘service rendered by the profession 
to the public™’ and was likened to two similarly 
prepared professionwide studies on disarma- 
ment of Germany and Japan, which were pub- 
lished early in the postwar period. 

Nine task forces made the study (see May 
issue of ENGINEERING, page 435), 
the report on which deplored “ambiguous, 
unco-ordinated, and conflicting’’ federal 
policies covering power, irrigation, flood con- 
trol, navigation, and other water-resources 
projects. Warning that “evaluation of proj- 
ect is a first requirement,” the report attacked 
boondoggling and logrolling in stressing 
such items as local responsibility, need for 
equitable allocation of costs, and fallacy of 
“incentive payments’’ to landowners for soil- 
conservation measures, among others. 

Excerpts of other criticisms follow : 


“A number of inland-waterways projects 
are in existence today that are completely de- 
void of any justification. 
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“The use of inland waterways as a regula- 
tory agency to force reductions in rates on land 
carriers should be abandoned 

“Many immediare beneficiaries pay little 
or nothing toward the costs of projects 
There is a progressive trend toward shifting 
the burden onto those who bear the expense 
of government through taxation. Unless the 
development of water resources is to be per- 
mitted to degenerate into the diversion of the 
national income for the benefit of particular 
regions or classes of people for political ex- 
pediency, there must be a reversal of the 
present trend and acceptance of obligations. 

“The public-utility form of contract author- 
ized by the Reclamation Projects Act of 1939 
can be made workable and acceptable. It 
requires only that the Bureau of Reclamation 
shall recognize the obligations of public-utility 
service and not use such contracts to implement 
social changes." 


Overlapping Agencies 

Although the report did not direct itself 
to the activities of any particular agency, it 
cited the face that the Deparement of the Inte- 
rior, Corps of Engineers, Department of Agri- 
culeure, Federal Power Commission, U. S 
Public Health Service, Weather Bureau, Coast 
and Geodetic Survey, and many others are 
concerned with one phase or another of water 
development. As the number of federal agen- 
cies involved has grown and ‘‘as these have 
risen in stature their overlapping functions 
have become increasingly striking and cheir 
competitions have become impressively expen- 
sive,"’ the report asserted, in describing the 
current situation as “chaotic.” Haphazard 
development of vital water resources was 
denounced by the engineers, who especially 
decried projects developed and constructed, 
and often operated, by the agency originating 
them. 


Board for Impartial Analysis Proposed 


To alleviate competition between agencies 
which, the report asserted, is fostered by this 
practice, and co safeguard the public against 
exaggerated intangible benefits claims as well 
as improper allocation of costs between gen- 
eral taxpayers and project beneficiaries, the 
report recommended creation of a board for the 
impartial analysis and appraisal of all federal 
water projects. Such a board, the report 
pointed out, would also serve to protect the 
public against “‘the present excessive and 
economically unsound rate of planning and 
Congressional authorizing of developments, ’ 
since the board's review and report would be 
“prerequisite to the authorization or appro- 
priation by Congress of or for projects of that 
kind.”’ 

In support of their proposal that engincers 
without continuing interest in the projects be 
utilized to determine economic justifiabilicy 
of dams and reservoirs built for flood control, 
irrigation, navigation, and power, and any 
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combination of these services, che EJC report 
pointed out that today’s water developments 
have reached a level ‘‘representing billions of 
dollars annually instead of the millions per 


- year of the period prior to 1930."" As an ex- 


ample of the pyramiding impact of current 
federal policy, the report cited the face that, 
“as of 1948, federal water-development proj- 
ects then under construction involved an ex- 
penditure of funds greater than those ex- 
pended for all projects in all the years 
preceding June 30, 1947--approximately 
$5,000,000,000. Ar the same time, projects not 
yet under construction but already proposed by 
federal agencies will require about four times 
the amount now being expended for projects 
under construction.” 


Local Development Favored 


Urging that water-resources development 
“should, wherever feasible, be by local enter- 
prise—governmental or private,"’ the com- 
mittee warned : 


“Collective action through the medium of 
the federal Government is justified only for 
two purposes~-to do those things essential co 
national defense or otherwise of substantial 
benefit to all the people throughout the 
nation, or to aid in financing construction cost 
of works for che benefit of a limited number of 
people on terns equitable to all orher citizens 
of the nation. ' 

In the first function, the engineers reminded 
the government, it is acting as trustee in dis- 
bursing tax revenues and should obtain the 
greatest benefits co the nation as a whole. 
This, the report said, ‘‘requires a determination 
of what is best, not merely what is good.” 
The second function makes the government a 
banker “‘responsible for the soundness of his 
loans,"* the engineers said, with responsibility 
for seeing to it “‘that the period of amortiza- 
tion should not exceed the useful life of the 
works." 


Ocher recommendations included : 
Authorization of federal water projects 


should be solely by Congress. 
There should be no further authorization 


until uniform national policy has been 
adopted. 

So far as practicable, projects should be self- 
supporting 


Authorizations should serve as an absolute 
limit on appropriations and should not be in 
blanket form. 

The Congress should review any substao- 
tial change in project, and authorizations 
should become void if the project cost over- 
runs by 20 per cent the cost estimated at time 
of authorization. 

Policy of general applicability for use in 
connection with all functions of federal water- 
resources development should be prescribed 
for use by all agencies. 

Adequate time should be allowed for collec- 
tion of essential data and for determination 
of whether there is real need for a proposed 
development. 

Expenditures should be ata lower rate during 
periods of general prosperity and at a greater 
rate during periods of reduced business activ- 
ity and employment. 

Benefits should be expressed in average an- 
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nual monetary terms and strictly compared 
with average anoual costs. 

The Government, ‘‘and hence the nation's 
taxpayers,"’ should be reimbursed by bene- 
ficiaries for benefits accruing directly co them. 
Where there is subsidization, ‘there should be 
complete disclosure in all details, beginning 
with the initial reports recommending the 
development for authorization by Congress” 
and all subsequent reports, including annual 
reports, should be equally revealing. 

Appraisal of costs should be realistic, as 
should the distinction between estimates 
and actual expenditures. 

The charge made for use of money should 
cover all aspects of all such costs 

Computation of costs of federal develop- 
ments for ‘determining economic justification 
or for any other purpose” should include 
amounts equivalent to the taxes which would 
have to be paid were the lands, physical im- 
provements, and business not exempe from 
taxation, whether federal, state, or local. 
Also, so far as practicable, lands and rights 
subject to taxation when acquired by the 
United States for such developments ‘should 
continue to be subject to the same require- 
ments of taxes at the same rates, and actually 
pay such.'' In cases of federal revenue-pro- 
ducing developments, ‘‘the principle should be 
extended to provide for the payment of State 
and federal income and excise taxes or their 
full equivalents." 

Standard criteria of economic justification 
were spelled out to be used as yardsticks for 
measuring, and from time to ume “‘realisti- 
cally’ reappraising benefits and costs and the 
division of the latrer on multiple-purpose 
projects 

No engineers now actively engaged under 
the federal services served on the engineers’ 
committee, the report stated; but experience 
within the federal services is well represented, 
about one third of the membership at some 
rime having had actual experience there. 
Engineers Joint Council asserted in che re- 
port that the stacement will be expanded at a 
later date ‘‘to cover matters not possible of 
inclusion under the original effort and to 
provide further documentation.” 


Manual on Public Speaking 
Prepared for Engineers 


SEFUL information on how to make engi- 
U neering meetings more interesting by 
improving delivery and platform manners of 
speakers and meeting chairmen has been in- 
corporated ia a pocket-size manual “Speak- 
ing Can Be Easy for Engineers,” by a commit- 
tee of the Relations With Industry Division 
of the American Society for Engineering Educa- 
tion 

in the interest of better engineering mect- 
ings, the booklet is being sponsored by the 
Engineers’ Council for Professional Develop- 
ment. The manual, which can be read in 30 
minutes, is illustrated in a humorous vein to 
emphasize the main points The vext has 
been arranged co enable a reader to cover the 
most important poiats throughout the manual 
in about five minutes. Check lists for both 
speaker and meeting chairman are provided to 


these important functions. For a prospective 
speaker the manual offers subjects on the type 
of speech to select, hints on planning and 
Preparation, attention patterns, tips on plat- 
form manner, and microphone technique. 

For the chairman, the manual has a section 
on effective introductions, suggestions for 
starting and handling questions, and other 
tested devices for assuring larger and better 
audiences. 

The manual is the work of Erhardt C.Koer- 
per, Jun. Mem. ASME, research consultant, 
A. O. Smith Corporation, who is editor; J. L. 
Singleton, vice-president, Allis-Chalmers 
Manufacturing Company; L. J. Fletcher, Mem. 
ASME, director of training and community 
relations, Caterpiller Tractor Company; S. D. 
Kirkpatrick, vice-president, McGraw-Hill 
Publishing Company, Inc.; Westbrook Steele 
director, Institute of Paper Chemistry; and 
Ward Delaney, president, Institute of Textile 
Technology. In addition to the work of these 
men and their associates, the various drafts of 
the manuscript have been reviewed by numer- 
ous well-known speech coaches and public-re- 
lations authorities. 

Copies may be obtained from ECPD, 29 West 
39th Street, New York 18, N. Y. Price per 
copy is 50 cents. 


help engineers improve their execution of 
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Plow Bolts 


TWO new plow-bolr designs are recom- 
mended in a new American Standard for plow 
bolts (ASA B18.9-1950) published by The 
American Society of Mechanical Engincers. 
The standard is intended to reduce the num- 
ber of plow-bolr sizes now in use and to 
facilitate production and availability of stocks 
of standard sizes without stocking quantities 
of special boles. 

Recommended bolts are the No. 3 square 
neck, 80-deg round countersunk head, and 
the No. 7 reverse key, 60-deg round counter- 
sunk-head plow bolts. Standards for No. 3 
square neck, countersunk repair head; No. 4 
countersunk, square repair head; No. 6 heavy 
key, round countersunk repair head; and No. 
7 reverse key, round countersunk repair head 
for service purposes are included. 

Specifications for nine sizes of No. 3 square 
neck, 80-deg round countersunk-head plow 
bolts from */;, to 1 inch diameter, and for 
seven sizes of No. 7 reverse key, 60-deg round 
countersunk-head plow boles from 5/16 to 
inch diameter are tabulated. For the conveni- 
ence of designers the new standard gives fea- 
tures of the new head designs to be considered 
in their utilization. Price per copy is 55 
cents. 


Industry Absorbing Record Engineering 
Class 


HE publicized shortage of jobs for 1950 
June engineering graduates has not 
materialized in spite of the largest graduating 
class in the history of American engineering 
education, M. M. Boring, Mem. ASME, and 
chairman of the General Survey Committee of 
the Engineers Joint Council, told members of 
the American Society for Engineering Educa- 
tion at its annual meeting at the University of 
Washington in June. In fact, four out of 
five 1950 June graduates had accepted jobs or 
received job offers within three weeks of their 
commencement 
‘There is much evidence,’" Mr. Boring said, 
“that if we have a small enroliment in fresh- 
man classes entering from high schools this 
fall, we shall clearly face a serious shortage of 
engineering graduates four years from now."’ 


Survey of 117 Colleges 


Mr. Boring’s remarks were based on a tele- 
graphic survey of 117 engineering colleges 
throughout the country conducted by the 
Manpower Committee of the American Society 
for Engineering Education, under the chair- 
manship of Dean L. M. K. Boelter, of the 
University of California at Los Angeles 
The results showed that 62.5 per cent of all 
engineering graduates this year were placed by 
June 18 and an estimated 20 per cent more had 
received job offers but as yet had made no 
commitments 

A similar survey in 1949 showed that 62 
per cent of the graduating seniors were placed 
by July 1 of that year. Then placement con- 
tinued throughout the summer months and by 
November nearly 95 per cent of the previous 


June graduates reported placement. Many 
others presumably failed «> report jobs which 
they had accepted. 


Outlook for 1951 Favorable 


The outlook for the 35,000 engineers who 
will be graduated in 1951 is considered favor- 
able. Even fewer are expected to be graduated 
in 1952 and 1953, but there is no reason to ex- 
pect declining demand if the present high level 
of industrial activity is maintained, ASEE 
officials believe a shortage of engineering 
graduates may be “‘acute’’ by 1953, they said. 

“Considerable publicity has been released 
during the past few months regarding the 
possibility of an oversupply of engineering 
graduates,’’ Mr. Boring noted, and he deplored 
the effect which this has apparently had in 
reducing the expected enrollment of young 
men from high schools to the engineering 
colleges this fall. 


JOB opportunities in the Territory of Hawaii 
for recent engineering graduates are “‘not too 
bright’’ according to Marsh W. Bull, secre- 
tary-treasurer, Engineering Association of 
Hawaii, Honolulu, T. H. The Association 
was organized first as the Hawaiian Engincer- 
ing Association and later as the Honolulu 
chapter of the American Association of Engi- 
neers, and in 1925 became an independent 
group under its present name. The Associa- 
tion sponsors a weekly bulletin and is active 
in civic affairs. Recent speakers discussed 
municipal construction programs and develop- 
ment of national resources of the Territory. 
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1950 Power Show to Be 
Better Than Ever 


EW developments in the field of power 
will be presented at the 19th National 
Exposition of Power and Mechanical Engi- 
acering in Grand Central Palace, New York, 
N. Y., Nov. 27 to Dec. 2, 1950. The Power 
Show, as it is generally known, will be held 
ander the auspices of The American Society of 
Mechanical Engineers in conjunction with che 
ASME Annual Meeting. 

Industrial executives and power-plant op- 
erators visiting the exposition will have oppor- 
tunity to see the newest products all under one 
roof and to observe them in operation. They 
will be in contact with thousands of engineers 
and others in a position to help them with 
problems of greater plant efficiency, lower pro- 
duction costs, and others affecting their busi- 
ness. 

The Advisory Committee for the exposition 
has recently been announced. Irving E. 
Moultrop, Honorary Member, ASME, Boston, 
Mass., again is chairman of the committee, 
and John H. Lawrence, Fellow ASME, New 
York, N. Y., is vice-chairman. Both Mr 
Moultrop and Mr. Lawrence are consulting 
engineers widely known in their field. Mr. 
Moultrop is an honorary member of the Boiler 
Code Committee of The American Society of 
Mechanical Engineers, and Mr. Lawrence is 
vice-chairman of the Finance Committee of the 
Society. 

Other members of the committee include: 
Lester T. Avery, president, American Society 
of Heating and Ventilating Engineers; John G. 
Bergdoll, Jr., president of American Society of 
Refrigerating Engineers; James D. Cunning- 
ham, president ASME; C. E. Davies, secre- 
tary, ASME; Chester R. Earle, managing 
editor, Power Engineering; David Moffat Myers, 
consulting engineer; Joseph Pope, vice-presi- 
dent, Stone and Webster Engineering Cor- 
poration; L. N. Rowley, Jr., chairman of the 
Board on Technology, The American Society of 
Mechanical Engineers; Ralph A. Sherman, 
director at large, ASME; A. Bowman Snavely, 
chief engineer, Hershey Chocolate Corpora- 
tion; Philip W. Swain, editor, Power; and 
Willis F. Thompson, vice-president, Westcott 
& Mapes, Inc 

The exposition is uader the management of 
the International Exposition Company, of 
which Charles F. Roth is president. 


U. S. Applied Mechanics 
Congress Planned 
for 1951 


HE first United States National Congress 

of Applied Mechanics will be held in 
Chicago, Ill., June 11-16, 1951, it was an- 
nounced recently by che U. S. National Com- 
mittee on Theoretical and Applied Mechanics. 
The Committee is composed of representatives 
of the following organizations: American In- 
stitute of Chemical Engineers, American 


Society of Civil Engineers, The American So- 
ciety of 
Mathematical 


Engineers, American 
American Physical 


Mechanical 
Society, 
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Society, Institute of Acronautical Sciences, 
Society for Experimental Stress Analysis, 
Illinois Institute of Technology, Purdue 
University, Northwestern University, and 
University of Illinois. 

Ic is planned chat the United States National 
Congress will be a regular event in the applied- 
mechanics field held every four years in che 
interim between the International Congresses 
of Applied Mechanics, the next session of 
which will be held in Istanbul, Turkey, in 
1952. The U. S. Congresses will be similar 
to the International Congresses and will be 
planned to supplement rather than to com- 
pete with them. No attempt will be made to 
attract participation by workers outside the 
United States and Canada although there will 
be no rule against such participation. 

All workers in the field are cordially invited 
to submit papers for the first National Con- 
gress. Papers should constitute original re- 
search in applied mechanics, which include 
kinematics, dynamics, vibrations, waves; 
mechanical properties of materials and failure; 
stress analysis, elasticity, plasticity; fluid 
mechanics; and thermodynamics. Papers 
must not exceed 5000 words or the equivalent 
in equations, tables, and diagrams. It is 
intended that all papers accepted by the 
Editorial Committee, with the advice of 
recognized authorities in the respective field 
of interest, will be published in full in bound 
and printed proceedings of the Congress. 


_ Proceedings are to appear within the year. 


To be considered for presentation, abstracts 
of papers must be submitted cto Eli Sternberg, 
chairman, Editorial Committee, Illinois In- 
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Meetings of Other Societies 


Aug. 14-18 

National Association of Power Engineers, Inc, 

convention, Hotel Jefferson, St. Louis, 


Aug. 28-31 

American Mining Congress, metal mining con- 
vention aad exposition, ‘Titan State Fair Grounds. 
Salt Lake City, Utah 


Sept. 4 8 

American Chemical Society, 
meeting, Chicago, Ill 

Sept. 9 

Brown University, 3rd eens on plasticity 
Brown University, Providence 1 


Sept. 18-22 

Instrument Society of America, national in 
strument conference and exhibit, Municipal! 
Auditorium, Buffalo, N. Y. 


Sept. 26-29 

Association of Iron and Steel Engineers, annua! 
convention, Hote! Statler and Cleveland Public 
Auditorium, Cleveland, Ohio 


Sept. 27 

Society Automotive Engineers, Inc, aero 
nautic meeting and aircraft engineering display 
The Biltmore Hotel, Los Angeles, Calif. 

(For ASME Calendar of Coming Events see page 
690) 


118th national 


stitute of Technology, Technology Center, 
Chicago 16, lll., before April 14, 1951, and 
the full manuscript submitted prior to June 
11, 1951. 

Technical sessions, social events, lectures, 
and demonstrations will be included in the 
Congress program. For further information 
write to N. M. Newmark, University of 
Illinois, Urbana, IIL. 


Feopte 


ASME Elects Theee Fellows 


HE American Society of Mechanical 

Engineers has honored three of its mem- 
bers by electing them to the grade of Fellow of 
the Society. 

To be qualified as a nominee to the grade 
of Fellow one must be an engineer who has 
acknowledged engineering attainment, 25 
years of active practice in the profession of 
engineering or teaching of engineering in a 
school of accepted standing, and has been a 
member of the Society for 13 years. Promo- 
tion to the grade of Fellow is made only on 
nomination by five Fellows or members of the 
Society to the Council, to be approved by 
Council. 

The men who, by virtue of their contribution 
to their profession and to the Society, were so 
honored are 


Joseph Henry Keenan 


Joseph H. Keenan, professor, mechanical 
engineering, Massachusetts Institute of Tech- 
nology, was born in Wilkes-Barre, Pa., Aug. 
24, 1900. In 1922 he was graduated from 
M.1.T. with an BSME degree. Professor Kee- 
nan's work in the development of the tables 
of the properties of steam, initially under the 
direction of Harvey N. Davis in 1923, while in 


the employ of the General Electric Company, 
and later his work in association with F. G. 
Keyes on the tables of the properties of air and 
of other gases, and his book on thermo- 
dynamics constitute notable engineering 
achievement. His work with G. B. Warren 
on the testing of steam-turbine nozzles is re- 
garded highly. As assistant professor at 
Stevens Institute of Technology from 1928-1934 
and since 1934 his work at M.L.T. has like- 
wise been outstanding, because of his ability 
in developing able graduate students and 
junior staff members. He holds patents on 
processing equipment and his ‘Keenan Col- 
lector’ is a definite contribution to the 
economic control of atmospheric pollution. 
He is the author of ‘Steam Tables and Mollier 
Diagram’’ and co- 
author of “Thermodynamic Properties of 
Steam,"’ “Thermodynamic Properties of Air,’ 
and ‘Gas Tables’’; and author of numerous 
papers relating to steam research, fluid me- 
chanics, and thermodynamics. 


Roy Hiram Porter 


Roy H. Porter, assistant to general manager 
of mines, New Jersey Zinc Company, was 


born in South Paris, Me, Nov. 16, 1883. 
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He received a BSME degree, University of 
Maine, 1906; ME, lowa State College, 1912 
From 1906-1915 he was successively, instructor, 
assistant professor, and associate professor of 
mechanical engineering at lowa State College, 
Ames, lowa. In 1915 he went to New Hamp- 
shire State College as professor of mechanical 
engineering, where, in addition to his regular 
teaching duties, he designed a pumping system 
for potable water from deep wells 

In 1918 he joined the New Jersey Zinc Com- 
pany. Among his accomplishments with this 
company were the improved maintenance 
techniques, developments in maintenance oper- 
ation, and cost controls, During World 
War Il Mr. Porter was called to act as con- 
sultant to the assistant general manager of 
mines in meeting all mechanical problems 
associated with the operations of the com- 
pany's mining properties 

He has been active in the ASME student 
branch movement and was a member of the 
Committee on Relations With Colleges in 
1940; in 1943-1944 he served as chairman of 
the Anthracite-Lehigh Valley Section, ASME; 
and in 1946-1947, served as chairman, 
ASME Region III, Student Branch Committee. 


Harry Leland Solberg 


Harry L. Solberg, head, school of mechanical 
engineering, Purdue University, was born in 
Brookings, S. Dak., March 30, 1898. He re- 
ceived the degrees of BS, S. Dak. State College, 
1920; BSME, 1921, and MSME, 1923, from 
Purdue. Professor Solberg has been head of 
the mechanical-engineering department, Pur- 
due University since 1941. His work has 
been outstanding. In association with Dean 
Potter and Professor Hawkins he has con- 
tributed much in the study of the properties of 
steam at high pressures, especially the vis- 
cosity of superheated steam at high pressures 
He is co-author of ‘Elementary Heat Power" 
and has written many papers on research in 
various phases of high-pressure high-tempera- 


ture steam 


Summer Academic 
Honors List 


A. C. WARNER, Mem. ASME and 
since 1930 secretary - general manager, 
Society of Automotive Engineers, Inc., New 
York, N. Y., was honored by Worcester 
(Mass.) Polytechnic Inmsticute at the com- 
mencement exercises when the honorary 
degree of doctor of engineering was conferred 
upon him. Under his leadership, SAE has 
tripled its membership, won the first Dis- 
tinguished Service Award from U. S. Army 
Ordnance Department in World War II, and 
broadened its engineering services 

Others who received academic honors in 
1950 are: James D. Cunningham, president 
ASME, who received the doctor-of-engineering 
degree from Rensselaer Polytechnic Institute; 
C. E. Davies, secretary ASME, doctor-of- 
engineering degree from Drexel Insticute of 
Technology; Ralph E. Flanders, Hon, Mem 
and past president, ASME, U. S. Senator from 
Vermont, and James R. Killian, president, 
M.LT., doctor-of-laws degree from Harvard 
University; Hewett A. Gehres, Mem. ASME, 


DR. JOHN A. C. WARNER, MEM. ASME, AND 

SECRETARY-GENERAL MANAGER, SAE, WHO 

WAS HONORED RECENTLY BY WORCESTER 
POLYTECHNIC INSTITUTE 


doctor-of-science degree from Grove City 
(Pa.) College; Fred D. Knight, Mem. ASME, 
doctor-of-engineering degree from University 
of Maine; C. E. Kenneth Mees, vice-president, 
Eastman Kodak Company, doctor-of-science 
degree from Alfred (N. Y.) University; 
Henry B. Oatley, Fellow ASME, doctor-of- 
engineering degree from University of Ver- 
mont; Gwilym A. Price, Assoc. ASME, 
doctor-ot-engineering degree from Stevens Insti- 
tute of Technology; Charles O. Gunther, Mem. 
ASME, doctor-of-science degree from Stevens 
Institute of Technology; Percy L. Spencer, 
vice-president, Raytheon Manufacturing Com- 
pany, doctor-of-science degree from University 
of Massachusetts at Amherst; and Harold 
Vagtborg, president, Southwest Research In- 
stitute, doctor-of-laws degree from Missouri 
Valley College, Marshall, Mo. 


B. J. LAZAN, Mem. ASME, professor, 
Syracuse University, was awarded the Charles 
B. Dudley Medal by the American Society for 
Testing Materials in recognition of his out- 
standing technical paper presented at its previ- 
ous annual meeting. Two other awards for 
papers were also made. Professors D. S. Clark, 
Mem. ASME, and D. S. Wood, Jun. ASME, 
California Institute of Technology, received 
the Richard L. Templin Award, and O. B 
Ellis, senior research engineer, Armco Steel 
Corporation, received the Sam Tour Award. 


ROBERT E. DOHERTY, Fellow ASME, 
third president of the Carnegie Institute of 
Technology, retired July 1, 1950. Dr 
Doherty, who headed Carnegie Tech 14 years, 
was succeeded by Dr. J. C. Warner, former 
vice-president of the Instirute 


JOHN RAY DUNNING, professor of 
physics, scientific director of Columbia's new 


cyclotron at Irvington-on-Hudson, N. Y., 
and a pioneer in atomic research, has been ap- 
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pointed dean of the school of engineering at 
Columbia University according to an an- 
nouncement made by Pres. Dwight D. Eisen- 
hower 

. 

HANS P. DAHLSTRAND, Fellow ASME, 
and FRANK G. HOBART, Fellow ASME, 
were among the seven distinguished engineers 
honored at the second annual Wisconsin 
Engineers’ Day dinner held at the University 
of Wisconsin Memorial Union on June 3, 
1950. 

FRED B. SEELY, Mem. ASME, professor, 
college of engineering, University of Illinois, 
received the Lammé Medal for distinguished 
contributions to the advancement of engineer- 
ing teaching June 22, at the national conven- 
tion of the American Society for Engineering 
Education 

ROLF ELIASSEN, professor, director of 
studies in sanitary engineering department of 
civil and sanitary engineering, M.I.T., re- 
ceived che $1000 ASEE George Westinghouse 
Award in recognition of outstanding teaching 
in engineering. 


HARRY P. HAMMOND, Mem. ASME, 
dean, school of engineering, Pennsylvania 
State College, was the recipient of the first 
$500 ASEE James H. McGraw, Sr., Award 
for distinguished contributions to technical- 
institute education. 


C. L. Lawrance, 
Inventor, Dies 


HARLES LANIER LAWRANCE, inven- 

tor of the air-cooled Wright Whirlwind 
airplane engine and a pioneer aviation engi- 
neer, died of a heart ailment on June 23, 1950, 
at the age of 67. In 1948 Mr. Lawrance re- 
signed from The American Society of Mechani- 
cal Engineers because of failing health, after 
having been a member for twenty years. 

American commercial and military aviation 
which was built upon the air-cooled engine, 
owes a heavy debt to Mr. Lawrance. His 
original three-cylinder 60-hp engine has grown 
into air-cooled giants of up to 4000 rated hp. 
The Spirit of St. Louis, on its epochal flight to 
Paris in 1927, was powered by a Lawrance en- 
gine. Byrd, Chamberlin, Hawks, Amelia 
Earhart, Kingsford-Smith, and a host of others 
owe their happy landings to the Whirlwind 
engine Mr. Lawrance designed after World 
War! 

It was his engines that furnished the power 
for pioneer flights across the Atlantic, the 
Pacific, and the North and South Poles. Ameri- 
can military aviation in the last war was al- 
most entirely powered by the lineal descendants 
of the Lawrance engine 

Mr. Lawrance was born in Lenox, Mass. 
After attending Groton School, he was grad- 
uated from Yale University in 1905. He 
studied architecture for three years at Ecole des 
Beaux Arts in Paris before turning seriously to 
aviation. He was the recipient of many awards 
and several honorary degrees were conferred 
upon him. 
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Program for ASME 1950 Fall Meeting 


Headquarters: Hotel Sheraton, Worcester, Mass. 


HE technical program of the 1950 Fall 

Meeting of The American Society of 
Mechanical Engineers to be held at the Hotel 
Sheraton, Worcester, Mass., Sept. 19-21, 
1950, reflects the vitality of the traditional 
industries of New England. 

The three-day program, consisting of 23 
technical sessions at which more than 50 
papers will be presented and discussed, will 
also include the 1950 Calvin Rice Lecture, a 
program of three luncheons and a banquet, 
plant-inspection trips to industries in the 
Worcester vicinity, and an interesting program 
for the women 

The Calvin Rice Lecture will be delivered 
by Luigi Broglio, professor of aeronautical 
structures at the Graduate College of Rome, 
who was recently appointed visiting professor 
at Purdue University, Lafayette, Ind. The 
subject of his lecture will be “‘The Method of 
Equivalence Applied to Engineering and to 
Mathematical Physics."’ The Rice Lecture is 
named in honor of Calvin W. Rice who served 
as ASME secretary from 1906 to 1934, and 
whose work in the field of international re- 
lations did a great deal to increase under- 
standing between the engineers of various 
countries. 

The National Junior Committee is sponsor- 
ing the third of its conferences on ‘How Is 
Your P.D.?" (Professional Development). 
The Old Guard Committee is again supporting 
the conference by sponsoring the attendance 
of one junior member from each Section in 
Region I to the Junior Conference. 


Ladies’ Program 


An interesting program has been arranged 
for the wives and guests of members attending 
the meeting. On Tuesday afternoon the 
women will tour the city of Worcester and 
visit the Higgins Armory where they will 
see a fine collection of medieval armor. In 
the evening there will be a theater party 
The following day there will be a visit to the 
Old Sturbridge Village, a restoration of an 
early-nineteenth-century New England village 
On Thursday there will be a visit to the 
Worcester Art Museum and in the afternoon 
a trip to the General Motors Company, 
Framingham, Mass 


Luncheons and Banquet 


At each of the luncheons and the banquet a 
prominent speaker has been invited to address 
the Society on some topic of broad general 
interest. Members who do not choose to 
attend the luncheons may yet enjoy listening 
to the addresses. Arrangements will be made 
to have an ample number of extra chairs at 
each of the luncheons and the banquet so that 
after the meal has been served, members may 


ASME News 


come in and enjoy the remainder of the pro- 
gtam in comfort. 


The Tentative Program 


In the tentative program which follows, 
preprint numbers are published co indicate 
those papers which have been preprinted and 
are available for sale. Members are urged 
to check the tentative program for any papers 
of interest to chem. Three quarters of che 
Fall Meeting papers will be in preprint form 
at the time of che meeting and copies will be 
available at the meeting or can be obtained 
from New York. The tentative program 
follows 


TUESDAY, SEPTEMBER 19 


8:00 a.m. 
Registration 


Heat Transfer 


Report of ess on Measurements of Friction 
ecovery Factors, and Heat-Trans- 
fer Coefficients for Supersonic Flow of Air in a 
Pipe, by Joseph Kaye, associate professor of me- 
chanical engineering, Joseph H. Keenan, ‘0- 
fessor of mechanical engineering, and William 
H. McAdams, professor of chemical engineering, 
Massachusetts Institute of Technology, Cam- 
bridge, Mass. (Paper No. 50—F-13) 

Pressure Drop and Heat Transfer for Subsonic 
Air Flow in a Smooth Pipe, by Warner Gold- 
smith, assistant professor, and R. A. Seban, 
University of California, Berkeley, Calif 

Heat Transfer Through Gases at Low Pressures, 
by RE. Peck, associate professor of chemical 
engineering, Illinois Institute of Technology, 
Chicago, Il.; Walter Fagan, associate chemical 
engineer, naval reactor division, Argonne Na- 
tional Laboratory, Chicago, IL; and P 
Werlein, gaduate assistant in chemical engi- 
neering, Ill.nois Institute of Technology, Chicago, 
Itt, (Paper No. 50-—F-16) 


9:30 a.m. 
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Management (I) 


Management and Its Critical Opportunity, by 
Arthur B engineer, Needham 


in Public Relations, by 
& Leibert, New 
Paper No. 50—F-3) 


Rubber and Plastics (1) 


Dynamic Shear Properties of Rubberlike Poly- 
mers, by L Pe Telephone Labora 
tories, Inc., New York, N 

Comparative Strengths 2 Some Adhesive- 
Adherend Systems, by Nicholas J. De Lollis, 
chemist, organic plastics section; Nancy Rucker, 
and J. E. Wier, National Bureau of Standards. 
Washington, D.C. (Paper No. 50-—#-15) 
Rubber-Phenolic Molding Material, b toes 
General Electric Company, Pittshel 

ass. 


York, N. ¥ 


Ul i in Pipes by Means 
of Shear Moriarty, General 
Flectric Somgens. Mone Y. (Paper 
No. 50-—-F-14 

oints for Piping Materials Having 
Widely erent C i of E ion, by 
Hdward G. Schmidt. development engineering 
Supervisor, engineering and research division, 
EP. DeCraene; 1. H. Carlson; William S. Black, 
research engineer, engineering and resear 
J Magos, Crane Company, Chicago, 


12:15 p.m 


President's Luncheon 
2:00 p.m. 
Inspection Trips 

Worcester Pressed Steel, including John Higgins 
Armory 
Norton Company, Abrasive and Machine Di- 
vision 
Heald Machine Company 
2:30 p.m. 

Manag: it (II)—Education (T) 
The Dy ics of Bducatios and Tr b 
Werren L. Ganong, training adviser, 
Hood & Sons, Boston, ass. (Paper No. 
50-—F-7) 


Competitive Position of Your 
Compas h Better-Trained Personnel, b 
Donald Brothers, New York, N 
(Paper No 50— 

Rubber and Plastics (II)—Textile (I) 
Plastics in the Textile Industry, by F. P. Hun- 
sicker, Westinghouse Electric Corporation, Bos- 
ton, Mass 


for Nylon Plastics, by 
du Pont de Nemours and 
Del 


Trend of Power-Plant Practice in Germany, b 
Ludwig Musil, professor, Technischen 
Graz, Opernoring, Austria 

Trends in Modern Boiler Control, by John F 
Luhrs, Bailey Meter Company. 


5:00 p.m. 

Calvin W. Rice Lecture 
Luigi Broglio, professor, University of Rome, 
Rome. Italy; visiting professor Purdue Univer: 
sity, Lafayette, Ind 
Subject: The Method of Equivalence Aosties 
to Engineering and to Mathematical Physics 
8:00 p.m. 
Junior Conference—Education (IT) 
Subject How Is Your P.D.? (Professional 
Development) 
Speaker: William T. Alexander, dean of engi- 
neering, Northeastern University, Boston, Mass. 


WEDNESDAY, SEPTEMBER 20 


9:00 a.m. 
Inspection Trips 


General Electric Company Plant. 
Crompton Kaowles Machine Company, 
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ASME NEWS 
— 
John D. Wang 
| 
ma 
— 
vy 
| 


678 


9:30 a.m. 
Machine Desiga (I)—Safety (1) 


A Main Spring mamometer, by J. E Hen- 
drichs, supervisor of Watch Research Laboratory, 
Hamilton Watch Company, Lancaster, Pa 


The Design of Nonliner Leaf Springs, by Stanley 
P Clurman, project engineer, Sperry Gyroscope 
Great Neck, N. Y. (Paper No. 
5) 


Textile (11) 


ASME Analyzes Textile-Mill Modernization, 
by L. A. Runion, manager, engineering depart- 
ment, MT. Stevens Company, N. Andover, 
Mass.; NN. M. Mitchell, president, Barnes Tex- 
tile Associates, Inc., Boston, Mass.: C. C. Bell, 
director of research, Universal Winding Com- 
pany, Providence, KR. I 


Basic Distribution of Cost Dollar in Textile 
Manufacturing, by Thomas D. Vuisy, partner, 
Dudley, Anderson and Vutzy, New York. N. Y., 
2 co-operation with Barnes Textile Associates, 
ne, 


Gas Turbine Power 


Combined Steam and Gas-Turbine Processes, 
by W. M. Rohksenow, assistant professor of 
mechanical engineering Massachusetts Inetitute 
of Technology, Cambridge, Mass; and G H 
Bradley, Jr. American Viscose Corporation 
Lewiston, Pa 


Convenient Gas Properties and Charts for Gas- 
Turbine Calculations, by Chapman J. Walker 
assistant division engineer, gas turbine division 
General Electric Company, Schenectady, N. Y 


Fuele—Power (IIT) 


Problems of Conversion From Coal Firing to Oil 
Firing, by David H. Little, engineer, Boston 
Edison Company, Boston, Mass 
The Use of Tungsten Carbide in Coal Pulverizers, 
by Wayne C. Rogers, design engineer, Riley 
Stoker Corporation, Worcester, Mass 
Standardized Boiler Units, by Carl FE Miller, 


assistant manager Industrial Combus 
Engineering-Superheater, Inc., New York, 
N.Y 


12:15 p.m. 
Hydraulic Luncheon 


(Worcester Polytechnic Institute) 


2:00 p.m. 
Inspection Trips 
Bay State Abrasive Products Co 
Telechron Company 
2:30 p.m. 
Machine Design (II) 
On the Design of Rotor-Coil Support Rings, by 


James J| Ryan. professor of mechanical engineer 
ing University of Minnesota Minneapolis, 
Minn. (Paper No. 30--F-6 

Styling the Machine Tool, by Harold Sizer, 
assistant to director of design, and Frank Bur- 
cess, Brown & Sharpe Manufacturing Company 


Providence, R_ (Paper No 50-—-F-4) 
Hydraulic 

Low-Velocity Studies of Salt-Velocity Method, 

by L. J. Hooper. professor of hydraulic engineer 


ing, and Neale, instructor, Worcester Poly 
technic Institute, Worcester, Mass 


Textile (III) 


Site Selection and Construction of Modern 
Worsted and Woolen Mills for Economica! Low- 
Cost Operation, by George Wrieley, Jr. engineer 
E Sirrine Company, Greenville, S.C 


Power (IV) 
Steam Lift in Hot-Process Water Softeners, by 
A.A. Kalinske. director of development, Infilco, 
Inc., Chicago, I 
Investigation of Steam Separation in Boiler 


crams Studies on a Model, by Erich 
Farber 


Materials Handling (I)—Management (IIT) 


Material Handling and Related Volume Produc- 
tion Problems at Electrolux, ty Arthur F 
Murray, works manager, Electrolux Company 
Old Greenwich, Conn 


How to Package and Use Materials Handling 
Economically, by E H. Ashley, packaging and 
materials-handling engineer, General Electric 
Company, Schenectady, N. Y¥ 


Meta!-Cutting Data and Bibliography and Cutting 
Fluide—I Production Engineering (1) 

A Method of Measuring the Metallic Wheel- 
Loading Characteristics of Grinding Fluids, by 
Samuel Manilych, development engineer, Naval 
Shipyard, Brooklyw, N. Y.; L. H. Sudhols, 
chemical engineer; and G. S$. Mapes, chemist, 
Secony Vacuum Laboratories. (Paper No 
50--F-9) 

Residual Grinding Stresses in Mild Steel, by 
J. Frisch and E. G. Thomsen, University of 
Berkeley, Calif. (Paper No. 50—PF- 

) 


7:00 p.m. 
Banquet 


THURSDAY, SEPTEMBER 21 
9:00 a.m. 
Inspection Trips 


Wyman Gordon 
Reed Prentiss Corporation 


9:30 a.m. 


(IV)— 
aterials Handling (II) 


Buildiag Safety into Textile Machinery, by 
Edward R. Schwars, orofessor, Massachusetts 
Institute of Technology, Cambridge, Mass. 
(Paper No. 50-—F-12) 

Dust Hazard Relative to Grinding Operations, 
by K. T. Benedict, doctor, medical director, 
Norton Company, Worcester, Mass. (Paper No 
50-—F-8) 


The Declining Accident Rate Due to Substituting 
Machines for Men in Material-Handling Opera- 
tions, by F. J. Shepard, president, Lewis-Shepard 
Products, Inc., Watertown, Mass. 

Wood Industries 
Furniture Design From the Standpoint of Lumber 
Utilization, by Frank 7. Parrish, Heywood- 
Wakefield Company, Gardner, Mass 
Development in Wal!l-Board Construction from 
Wood Waste, by Roberi Caughey, Souhegan 
Mills, Wilton, N. E 
Woodworking Cutter 
Saw and Steel Comy 


by Harry Pavitt, Simonds 
, Fitchburg, Mass 


Textile (IV) 


Production Crimping of Natural Fibers, by 
J. HH. Pfau, assistant chief, Mechanical Research 
Section, and W. D. Hay, mechanical research 
engineer, Alexander Smith and Sons Carpet 
Company, Yonkers, N. ¥ 
Construction of Modern Cotton and Rayon Mills, 
by John R. Potter, engineer, Lockwood Greene 
Engineers, Inc., New York, N. Y¥ 
Production Bagincering (Il) —Metal-Cutting Data 
and Bibliography and Cutting Fluids (II) 
Design of Lanchester Damper for Elimination of 
Metal-Cutting Chatter, by Robert S Hahn, 
research engineer, Heald Machine Company 
Worcester, Mass. (Paper No. g0—F-11) 
A Report on the Development and Status of 
Thread Rolling, by A. Bradford Reed, president, 
Reed Rolled Thread Die Company, Worcester, 
Mass 


12:15 p.m. 

Wood Industries Luncheon 
Presiding Charles R Nichols, Jr., Joseph 
Dixon Crucible Company, Jersey City, N. | 
Speaker Nathan Tufts president, New England 
Box Company, Greenfield. Mass 
Subiect’ New England Wood-Waste Problems 
and Utilization 


2:00 p.m. 
Inspection Trips 


General Motors Corporation 
Heywood-Wakefield Company, Gardner, Mass 


2:30 p.m. 

Materials Handling (IIT) 
Materiais-Handling Research, by RF. Weber, 
general supervisor materials handling research 
International Harvester Company, Chicago, Ill 
New Developments in Materials Handling at the 


Norton Company, by Allan F. Hardy, Jr., plant 
engineer, Norton Company, Worcester, Mass 


Production Engineering (III 
Considerations in Designing Tools for Powder 


Metallurgy, by Jrving J. Donahue. powder 
metallurgy consultant, Shrewsbury, Mass 


MecHANICAL ENGINEERING 


Metats Engineering 


Steel and Aluminum Closed Die Forging Tech- 
niques, by O. Frank Burbank, chief product 
engineer; and Arnold L. Rustay, chief metal 
lurgist, Wyman-Gordon Company, Worcester, 
Mass 

Comparative Density of Cast and Wrought Metal, 
by E. O. Dixon, chief metallurgist and mechanical 
engineer, and FE. J. Foley, supervisor of physical 
metallurgy, The Ladish Company, Cudahy, Wis 


Tentative Program for 
ASME-IIRD Conference 
Sept. 18-22 


HE Instruments and Regulators Division 
of The American Society of Mechanical 

Engineers is co-operating with the Instrument 
Society of America in the fifth Annual In- 
struments Conference and Exhibit to be held 
at the Municipal Auditorium, Buffalo, N. Y., 
Sept. 18-22, 1950 

The IIR Division is sponsoring a technical 
program composed of four technical sessions 
at which 12 papers will be presented on such 
subjects as blast-furnace instrumentation, 
radiation pyrometry in the steel industry, 
measurements as a career or avocation, com- 
pressibility effects in hydraulic servomecha- 
nisms, and others. Features of the program 
will be a luncheon at which C. C. Furnas, 
director, Cornell Aeronautical Laboratory, 
will speak on the subject “Research in Indus- 
try,” and a panel discussion on education in 
instrument enginecring at which two papers 
will be presented as a basis of the discussions 

Of special interest to mechanical engineers 
will be an instrument exhibit staged under 
the auspices of the Instrument Society of 
America at which the latest developments in 
the field of instrumentation will be demon- 
strated. The exhibit will run for the entire 
week. 

The tentative program follows: 


MONDAY, SEPTEMBER 18 


10:00 a.m. 

Session No. 1 
Instrumentation of Open-Hearth Furnace, by 
C. E. Mortensen, Bethlehem Steel Company 
Lackawanna, N. 
Co-ordinated System of Control of Open-Hearth 
Furnaces, by /. R. Green, Brown Instrument 
Company, Philadelphia, Pa 
Blast-Furnace Instrumentation, by Mortson 
and S. J. Paisley, National Tube Company, 
McKeesport, Pa 
Instrumentation of Top Pressure Blast Furnaces, 
by F. H. Janecek, Republic Steel Corporation, 
Cleveland, Ohio 


2:30 p.m. 
Session No. 2 


Instrumentation of the Blast Furnace, by J. £ 
Stukel, Youngstown Sheet and Tube Company, 
Youngstown, Ohio 

The Instrumentation of Billet Reheating Fur- 
naces, by C Petry, American Steel and Wire 
Company, Worcester, Mass 

Radiation Pyrometry in the Steel Industry, by 
Donald Robertson, Leeds and Northrup Company 
Philadelphia, Pa 

A Direct Recording Technique for Pressure 
Cycles in High-Pressure Reciprocating Equip- 
ment, by R. A. Strub, E. 1. du Pont de Nemours 
and Company, Charleston, W. Va 


TUESDAY, SEPTEMBER 19 
10:00 a.m. 
Session No. 3 
Panel Discussion on Education in Instrument 
Engineering, by Car! F. Kayan, head, depart 


ment of mechanical engineering, Columbia 
University, New York, N.Y 
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AucGust, 1950 


Measurements as a Career or Avocation, by 
V. F. Hanson, &. 1. du Pont de Nemours ard 
Company, supervisor, applied physics sectioa 
¢ngimeering department, Wilmington, Del 
Automatic Control Courses--Their Unifying 
Influence in Engineering Education, by John 
A. Hrones, professor, mechanical engineering, 
Massachusetts Institute of Technology, Cam- 
bridge, Mass 


12:30 p.m. 
Luncheon 


Presiding George C. Crewson, Buffalo Electro 
Chemical Company, Inc., Buffalo, N.Y 


Speaker: C. C. Purnes, director, Cornell Aero- 
nautical Laboratory 
Subject: Research in Industry. 
2:30 p.m. 

Session No. 4 
Instrument Contacts, by Harle 1. Shobert 2nd, 
Stackpole Carbon Company, St. Marys, Pa 
An Vector Motor, by Otfo 
Jensen and Charles Crewson, ITE Circuit 
Breaker Company, Pa 
Effects in Hydraulic Servo- 
mechanisms, by Robert Senters Wick, mechanical 
engineering deparment, University of 
Urbana, Tit. 


Petroleum Industry Authorities Contribute to ASME 
Petroleum Mechanical Engineering Conference 


HE 1950 Petroleum MechanicalEngineering 

Conference to be held at the Hotel Roose- 
velt, New Orleans, La., Sept., 25-28, 1950, and 
sponsored annually by the Petroleum Division 
of The American Society of Mechanical Engi- 
neers, will bring together men of authority in 
the fields of petroleum production, transporta- 
tion and refiniag from 28 companies, one re- 
search institution, and one university. A total 
of 36 technical papers, all contributing to the 
theme “‘Cost Reduction,’’ will be presented 
and discussed at the four-day Conference. 

The technical program has been arranged 
under three headings, production, transporta- 
tion, and refining. Five technical sessions will 
be held under each of the headings and each 
series will run concurrently. This means that 
there will be three simultaneous technical 
sessions during the morning and afternoon 
periods. Accordingly, in the tentative program 
which follows, technical sessions are grouped 
chronologica!ly under each of the three head- 
ings for convenient reference. 

A registration fee will be charged for attend- 
ance at the Conference. The fee will be $2 for 
ASME members and $3 for nonmembers. All 
registrants will receive a package of all availa- 
ble reprints of papers presented at the Con- 
ference. 

Luncheons 


A welcome luncheon will be held on Mon- 
day, Sept. 25, H.J. Voorhies, general mana- 
ger, Baton Rouge Refinery, Standard Oil 
Company, Louisana Division, will be the 
main speaker. His topic will be “‘The Signi- 
ficance of a Cost-Reduction Program in Petro- 
leum Refining Operations." 

“Petroleum in Peace and War’’ will be the 
subject of a banquet address to be delivered by 
Bruce K. Brown, president, Pan-American 
Southern Corporation, New Orleans, La. 

The Conference will conclude with an all- 
day field trip on Thursday, Sept. 28, to the 
Freeport Sulphur Company at Port Sulphur, 
La. The trip will consist of a 10-mile boac 
trip, an inspection of sulphur-production 
facilities, a luncheon, following which the 
party will recurn to the horel late in the after- 
noon. Members planning to make the trip 
should register early so proper facilities can be 
provided for them. 


REFINING PROGRAM 


MONDAY, SEPTEMBER 25 
2:00 p.m. 
Refinery Materials 
Corrosion in Amine Plants, by CC. Blohm, 
assistant manager, and F.C. Riesenfeld, research 
chemist, Research and Development, The Fluor 
Corporation, Ltd., Los Angeles, Calif 
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Metals for Phosphoric Acid, by M. A. Scheil, 
director, metallurgical research, A. O. Smith 
Corporation, Milwaukee, Wis 

Corrosion of Alloys at High Tem gpatures with 
Especial Reference to Attack by V:O:, by & . 
Skemner, The International Nickel Company, 
New York, N. Y. 


TUESDAY, SEPTEMBER 26 
9:00 a.m. 
Refinery Power and Design 


Steam and Power Plant Economy and Capability 
at Louisiana Station, by KR. J Robertson, superin- 
tendent of production, and W B. Guerney, 
assistant superimtendent of production 
States Utilities Company, Lake Charles, L« 

Effect of Time on Physical Properties of Tanks, 
by T. L. White, chief engineer, Commercial Shear 
ing and Stamping Company, Youngstown, Ohio 


1:45 p.m. 
Refinery Maintenance and Construction 


Lubrication Problems in Refineries, by *. V 
Leverett, chief power engineer, Texas Company, 
Port Arthur, Texas 

Refinery Lubrication—.A Management Problem, 
by L. F. Jahncke, Socony Vacuum Oil Company, 
Inc., New York, N. ¥ 

Welding Quality Control in a Petroleum Re- 
finery, by A. F. Blumer, head, special inspection 
section, Esso Standard Oil Comp..sy, Louisiana 
Division, Baton Rouge, La. 


WEDNESDAY, SEPTEMBER 27 
9:00 a.m. 


Valves 
Some Aspects of the Selection of Valves for Re- 
finery and Pipe-Line Services, by *. M. Van 


Deventer, assistant c Walworth Com- 
yany, Inc, New Ve 

The Problems in the 1 of a Dry Plug Valve 
for Industry, by / Snyder, president, Wedge- 
plug Valve Company, Inc., New Orleans, La 
Oil-Industry Gaskets, by H. H. Dunkle, assistant 
manager, packing a Johns Manville, 
Company, New York, =. 


1:45 p.m. 
Synthetic Plant Design, Operation, and Costs 


Gas Synthetic Demonstration Plant Design and 
Construction, by RX. G. Dressler, chief, Gas Syn- 
thesis Plant, Bureau of Mines, Louisiana, Mo 
The Coal Hydrogenation Plant Operations, b 
C. C. Chaffee, chief, operating section, and 
Clarke, chief, planning section, Bureau of Mines, 
Louisiana, Mo 

Cost Estimates of Synthetic Fuels Derived From 
Coal, by L. C. Skinner, chief, engineering section, 
Bureau of Mines, Louisiana, Mo 


TRANSPORTATION PROGRAM 


MONDAY, SEPTEMBER 25 
2:00 p.m, 
Pumping-Station Problems 


Pipe-Line Engine and Compressor Lubrication 
and Maintenance, by 0 Moore, assistant gen- 
eral superintendent, Tennessee Gas and Trans 
mission Company, Houston, Texas 

ra xplosions, by F. V. Cook, master 
mechanic, Service Pipe Line Company, Tulsa, 
Okla 


TUESDAY, SEPTEMBER 26 
9:00 a.m. 
Pumping-Statioa Problems 
A Review of the Factors to Be Considered in the 
Selection and Maintenance of Diesel Lubricating 
Oils, by E. B. Rawlins, engineer, fuels and lubri 
cants, Cooper Bessemer Corporation, Mount 


Vernon, Ohio 
Design and Development of Mechanical Seals, 
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by L. J. Dawson, ane Ingersoll-Rand 
Company, New York, Y 


1:45 p.m. 
Sampling Pipe-Line Streams 


A Portable Automatic Sampler, by W. E. Roads, 
=<— inver, Service Pipe Line Company, Tulsa, 

Discussion of Pipe-Line 

Warren, Ohio Oi} Company, aad Ss wright: 
mon, Humble Oil Company 


WEDNESDAY, SEPTEMBER 27 
9:00 a.m. 
Offshore Operations 


Modern Practices in Offshore Drilling, by A. F 
T. Seale, chief engineer, Kerr-McGee Oil Indus- 
tres, Oklahoma City, Okla 

Operation of Submarine Pipe Line and Produc- 
tion Facilities in the Gulf of Mexico, by G. W. 
= ne, The California Company, New Orleans. 


1:45 p.m. 
Pipe-Line Surge Problems 


Instruments for Pipe-Line Pressure-Surge Stud- 
ies, by F. O. Stivers. engineer, Humble Pipe Line 
Company, Houston, Texas 

Discussion of Surge Problems, led by S. Logan 
a S. Logan Kerr and Company, Philadelphia, 


PRODUCTION PROGRAM 


MONDAY, SEPTEMBER 25 
2:00 p.m. 
Casing Design and Percussion Drilling 


Design of High-Strength Casing Strings, by B. &. 
Curran, chief engineer, Kerotest Manufacturing 
Company, Pittsburgh, Pa 
Allowable Loads on an Unsupported Casing 
Columa, by J. A. Reed, 2nd, associate petroleum 
engineer, and H. H. Meredith Jr., supervising 
petroleum engineer, Humble Oil and Refining 
pany, Houston, Texas 

assinger Rotary Percussion Drill, by Rodin- 
= Brown, supervisor, engineering design, South- 
west Research Institute, San Antonio, Texas 


TUESDAY, SEPTEMBER 26 

9:00 a.m. 
Oceanography 

Gulf Coast Hurricane Design Data, by A. H. 
Glenn, director, A. H. Glena and Associates, New 
Orleans, La 
Bagincerias Aspects of as Re- 
lated to shore Operations, by Dale fF Leipper, 
acting head, department of oceanography, A&M. 
College of Texas, College Station, Texas. 


1:45 p.m. 
Preduction Materials 


Study of 9 Per Cent ny gy Tu ia Corrosive 
Condensate Wells, by L Vollmer, director, 
and C. N. Bowers, section head M&P Chemistry 
Division, Gulf Research and Development Com- 
any, Pittsbergh, Pa 

otection of Structures Exposed to Sea Water, 
by B. B. Morton, corrosion engineer, Develop- 
ment and Revearch Division, International Nickel 
Company, New York, 
Properties and A dias ‘of Ductile Cast Iron, 
by M. Kuntansky, vice-president, Lynchburgh 
Fakes Company, Lynchburgh, Va 


WEDNESDAY, SEPTEMBER 27 
9:00 a.m. 
Gas-Well Problems 


Well Performance in Relation to Gas-Trans- 
mission-Line Requirements, by EL. R Phillips, 
production engineer, en Gas Pipe 
Line Corporation, Houston, Te 
Gas Propulsion as Applied ‘Today. to Oil Produc- 
tion, by DG. Knox, gas-lift engineer, National 
y Torrance, Cali 

Design ydraulic Pumping Equipment, by 
P. J. Donnelly, manager, pump department, 
W. ©. Norris Company, Tulsa, Okla. 


1:45 p.m. 
Production Research 


The Effect of Patents on Petroleum Production 
and Development, by Paul F. Hawley, patent 
supervisor, Stanolind Oif and Gas Company, 
— Okla 

ue posting and Development of Drill Pipe- 
ool-Joint Connections, by W. Bachman, 
engineer Research Engineering Department, 
Hughes Tool Company, Houston, Texas 
Lubricated Plug Valves for Drilling and Well- 
Head Service, by E. FE. Hedene, chief engineer, 
Merco Nordstrom Valve Division, Rockwell 
Manufacturing Company, Pittsburgh, Pa 
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25 Per Cent Dues Increase Proposed at 
ASME 1950 Semi-Annual Meeting 


R. P. Kroon Receives Spirit of St. Louis Medal 


HE 1950 Semi-Annual Meeting of The 

American Society of Mechanical Engi- 
neers held at the Hotel Scatler, St. Louis, Mo., 
June 19-23, 1950, was a memorable experience 
for more than 700 members and guests who 
took part in a well-balanced program of tech- 
nical sessions, social events, and plant-inspec- 
tion trips. 

By members of the Se. Louis Section the 
meeting will be remembered for the honors 
conferred on three of their members and for 
the presentation of two awards symbolizing 
the community spirit of St. Louis. By 13 
junior members representing each of the Sec- 
tions in Region VI who attended the meeting 
as guests of the Old Guard, the mecting will be 
remembered for the Junior Conference where 
they rubbed shoulders with Council and other 
Society leaders in an atmosphere of good fel- 
lowship and where they caught the excite- 
ment that comes from contact with stimu 
lating personalities and new ideas. 

But by most members the Sc. Louis meeting 
will be remembered for the action of the Re- 
gional Delegates Conference and the Semi- 
Annual Business Meeting which recommended 
an increase of memberhip dues by approxi- 
mately 25 per cent 

Since a dues increase cannot be made without 
a change in the ASME constitution, the action 
means that the matter of dues will be sub- 
mitted to a vote of the membership by a spe- 
cial ballot which will be mailed in September. 


Technical Sessions 


The technical program consisted of 29 ses- 
sions at which 53 papers on a variety of me- 
chanical-engincering subjects were presented 
and discussed. Forty-three of the papers are 
available in pamphlet form and may be pur- 
chased from the ASME Order Department, 
29 West 39th Street, New York, N. Y. Mem- 
bers are urged whea ordering to give the title, 
author, and number of cach paper. Price is 
25 cents per copy co ASME members; 50 cents 
to nonmembers. Those papers which will 
not be published in full in Macnantcar Enot- 
Negaino will appear in abstrace torm in the 
ASME Technical Digest section. In this issue 
15 of these digests are published. Others will 
be published in subsequent issues 

A feature of the technical program was the 
sessions sponsored by the ASME Aviation 
Division in co-operation with the Institute of 
the Aeronautical Sciences and the American 
Helicopter Society. These described an ex- 
ploratory helicopter stability program at 
Cornell Aeronautical Laboratory, and reported 
on a study conducted in the Langley Heli- 
copter Tower on basic performance and con- 
trol characteristics of aerodynamic servocon- 
trelled rotor systems 

For power men, papers on the present status 
of fly-ash precipitation and the art of me- 
chanical dust collection were of major interest 
The Railroad Division discussed treating feed- 
water for railway Diesel steam generators and 


PRESIDENT AND MRS. JAMES D. 
CUNNINGHAM 


the dynamics of “‘shimmy”’ in passengerecar 
trucks. The Applied Mechanics Division 
sponsored three sessions which heard discus- 
sion of a method of designing a resonant 
quartz-crystal tranducer for research in ultra- 
sonics, the solution of elastic plate problems 
by electrical analogies, and others. Papers on 
the chemical removal of copper from boilers 
and phosphoric acid cleaning of boilers, pre- 
pared under the auspices of the Joint Research 
Committee on Boiler Feed Water Studies and 
the Power Division, attracted many members. 


The President's Luncheon 


The President's Luncheon on Monday was 
the first of the general events which brought 
members, their wives, and guests together. 
C. B. Briscoe, director of public utilities, St 
Louis, Mo., was toastmaster. He welcomed 
members to St. Louis and reviewed the special 
events on the program planned to make the 


. 
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meeting a memorable one. He suggested 
that members visit the site of the projected 
Jefferson Memorial which someday would 
commemorate adequately the greatness of Jef- 
ferson’s Louisiana Purchase. 

Forrest Nagler, vice-president, ASME Re- 
gion VI, introduced James D. Cunningham, 
president ASME, who spoke on ‘The Engi- 
neer’s Civic Responsibility.” 

The essence of democracy, according to 
President Cunningham, is individual par- 
ticipation in the processes of government. 
The engineers who by training have a deep 
respect for fundamentals and whose day-to- 
day habits engender logical thinking and a 
study of consequences, should, he urged, 
individually take upon themselves the task of 
exposing spurious arguments and the inevi- 
table consequences of reckless spending and 
stifling taxation. 

Analyzing political motivations, President 
Cunningham stated that there were two forces 
active today. There was the urge to personal 
freedoms—freedom of thought, action, the 
right to control one's destiny-—which, he said, 
was an internal force. There was also the 
urge to security—freedom from !oss of creature 
comforts, which he characterized as an ex- 
ternal force. 

The dangerous trends in government today 
were not the results of malice nor were they 
premeditated ends of unscrupulous schemers. 
They were the results, many of them unfore- 
seen, of decisions taken in the face of real 
social and economic problems—decisions made 
in good faith by persons who had not studied 
or who had minimized the consequences, 
President Cunningham stated. 

Engineers as a group tend to be introspec- 
tive. They prize the personal freedoms which 
have made America great. But if the external 
security-seeking forces in political thought 
were to be curbed, he warned, “‘all your re- 
sources as engineers and all your wisdom as 
human beings"’ must be called into play when- 
ever unanalytically minded persons unques- 
tioningly accept unsound social or economic 
ideas. 

President 


Cunningham deprecated the 


WE. BRYAN, F. V. HARTMAN, CHAIRMAN, ST. LOUIS SECTION, R. R. TUCKER, H. 1. ANSOFF, 
AND SPENCER T. OLIN LINE UP BEFORE THE BANQUET BEGINS 
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“'slick’’ public-relations programs which often 
substitute ‘‘showmanship"’ for action. People 
were impressed by what they read, he stated, 
only when this relates to actions confirmed by 
personal experience. 


1951 Nominations Announced 

At the banquet on Wednesday, the Society 
honored three distinguished St. Louisans and 
conferred two awards symbolizing the prog- 
ress and stability of St. Louis—the Spirit of 
St. Louis Medal and the Spirit of St. Louis 
Junior Award. R. R. Tucker, professor of 
mechanical engineering, Washington Univer- 
sity, St. Louis, Mo., was chairman. 

Prior to the presentation of awards, C. E. 
Davies, secretary ASME, explained the process 
by which the Society elects its officers and an- 
nounced the nominations for 1951. They 
are: for President, J. Calvin Brown, con- 
sulting engineer and attorney at law, Los 
Angeles, Calif.; for Vice-Presidents, Harry 
Reginald Kessler, manager, Republic Flow 
Meters Company, New York, N. Y., Region 
Il; Stephen Dewey Moxley, vice-president, 
American Cast Iron Pipe Company, Birming- 
ham, Ala., Region [V; John Theodore 
Rettaliata, dean of engineering, Illinois Insti- 
tute of Technology, Chicago, Ill., Region VI; 
Carl J. Eckhardc, professor, mechanical engi- 
neering, The University of Texas, Austin, 
Texas, Region VIII; for Directors at Large, 
Lionel J. Cucullu, assistant to chief engineer, 
New Orleans Public Service, Inc.. New Or- 
leans, La., and Harold Edward Martin, dis- 
trict manager, Babcock and Wilcox Company, 
New York, N. Y. 

A certificate was presented to F. W. Olin, 
president, Western Cartridge Company, East 
Alton, Ill., honoring his $5 years as a member 
and Fellow of the Society. Mr. Davies recalled 
that Mr. Olin contributed $25,000 to the 
Society in the difficult days of the depression. 
Mr. Olin’s certificate was accepted by his son, 
Spencer T. Olin, Mem. ASME, vice-president, 
Olin Industries, [nc., East Alton, Ill. A second 
certificate, accepted by F. V. Hareman, chair- 
man, St. Louis Section, was presented to Ed- 
ward Flad, consulting engineer and a member 
of the Society since 1891. Commenting on the 
high sense of civic responsibility among St 
Louis engineers, Mr. Davies noted that Mr 
Flad had been a member of a survey committee 
which formulaced the city charter and chat 
the toastmaster, Mr. Tucker, was curreotly 
serving ina similar Capacity. 

Mr. Davies also announced that the Council 
had recently elected Harry Miller Pflager co 
honorary membership and that arrangements 
were being made to confer this honor on Mr. 
Pflager in a ceremony during the Annual 
Meeting in New York late in the fall. 

H. I. Ansoff Wins Junior Award 

The Spirit of St. Louis was a real and dra- 
matic thing which was sensed by all visitors, 
Mr. Davies said. The Society was fortunate 
in having that spirit symbolized by two of its 
awards—the Spirit of St. Louis Medal estab- 
lished by an endowment fund created by 
citizens of St. Louis in 1929, and by the Spirit 
of St. Louis Junior Award which honors 
authors, under 30 years of age, of outstanding 
papers on an aeronautical subject published by 
the Society. President Cunningham then pre- 
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CH. L. Ansoff, Spirit of St. Louis Junior Award, 
left, and R. P. Kroon, Spirit of Se. Louis 
Medal 


sented the Junior Award to Harry Igor Ansoff, 
Rand Corporation, Santa Monica, Calif., for 
his paper “‘Seability of Linear Oscillating 
Systems Wich Constant-Time Lag."’ Dr 
Ansoff was born of American parents in Vladi- 
vostok. He is a graduate of Stevens Institute 
of Technology where he was formerly faculcy 
instructor in physics. During the war he did 
liaison work with naval officers of the USSR 
and taught physics at the U. S. Naval Acad- 
emy. He is currently employed as an associate 
mathematician. 

The Spirit of St. Louis Medal was presented 
to Reinout Pieter Kroon, Mem. ASME, man- 
ager of engineering, aviation-gas-turbine divi- 
sion, Westinghouse Electric Corporation, 
Philadelphia, Pa. The citation read, “For his 
leadership in the development of the first 
American design of a turbojet power plant for 
aviation service making possible increased 
plane speeds, high altitude limits; more ef- 
ficient airplane design; and for his technical 
leadership in many fields which have con- 
tributed to the advance of American aviation 

Dr. Kroon was born in Holland in 1907. 
He graduated from Zurich Graduate Tech- 
nische Hochschule in 1921, and came to the 
United States in 1931. He became a citizen in 
1938. As chairman of the Aviation Division in 
1947, and currently as chairman of the Applied 
Mechanics Division, he has been active in the 
ASME and other technical societies for many 
years. 

The “Gimmie” Spirit 

Edwin G. Nourse, former chairman of the 
President's Council of Economic Advisers, 
speaking on “An Engineering Approach to 
Stabilized Economy,"' declared that the gimmie 
spirit was rampart among the American people 
and the demand f6r personal security is being 
put above the old spirit of personal creative 
achievement. He warned that the economic 
stability of this country was endangered by a 
selfish struggle for monopolistic strength 
among larger interest groups at a time when 
America stood at a crucial stage in its history 

Labor, capital, management, agriculture, 
and government have not recognized the 
underlying solidarity of interests among all 
parts of the economy, he stated, and each 
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group has pursued its own immediate advan- 
tage without regard to the wide repercussions 
on the national economy. 

He was impressed, he said, by the high sense 
of professionalism among engineers. He asked 
the engineering, profession to work with the 
statisticians and the social scientists for a 
scientific approach to economic stability. 
The economy could be compared to a machine 
designed in accordance with latest knowledge 
which must b: modified contiaually as new 
knowledge is uncovered. An engineering 
project could not run with the kind of sabo- 
tage inflicted by special-interest groups who 
seek a “national killing’ out of temporary 
advantage, Dr. Nourse warned. 


Nation Is Stockpiling Know-How 


Because we must face the implications of the 
actions of other nations, peace is the most im- 
portant piece of business in the world today, 
Col. James L. Walsh declared at the joint 
ASME-American Ordnance Association lunch- 
con on Thursday. 

Speaking on the subject “Working for 
Peace,’ Colonel Walsh reviewed the history 
of ordnance production in this country, Un- 
rolling a 30-ft scroll with che aid of two as- 
sistants, he illustrated the precipitous and 
tardy acceleration of ordnance production 
in World Wars | and Il. On the reverse side 
of the scroll was another chart showing that, 
while the enemy in World War II outnumbered 
U. S. forces on every front, American fatalities 
were 20 per cent those of the enemy. Machine 
power, he declared, meant lives. The experi- 
ence of the last few years has convinced this 
nation that strength is the key to peace. 
Mechanized power and the knowledge among 
potential enemies of our readiness, ability, and 
willingness to take retaliatory action is good 
peace insurance. 

America is currently stockpiling know-how 
rather than materials. This policy has al- 
ready achieved some astonishing savings 
Colonel Walsh estimated stockpiling of know- 
how can achieve the same degree of prepared- 
ness as materials stockpiling at '/; of 1 per 
cent of the cost. 

Congress can appropriate billions of dollars 
at a moment's notice, Colonel Walsh warned, 
but it can’t appropriate a second of time. By 
anticipating needs, stockpiling know-how, the 
nation is, in effect, appropriating precious 
time. 


Education in Economics Needed 
At the Management Luncheon on Tuesday, 


AT THE SEMI-ANNUAL MERTING BANQUET 
IN ST. LOUIS, MO. 


(Left to right: Spencer T. Olio, Edwin G. 
Nourse, and James L. Walsh.) 
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Edward W. Jochim, manager, Personal Prod- 
ucts Corporation, Chicago, Ill., warned that 
industry must embark on a program of plant- 
wide education in “basic economics” from 
top levels of management to all its employees 
if it is to solve present-day labor-management 
problems successfully. Ignorance and disagree- 
ment about fundamental economics, he said, 
prevent labor and management from speaking 
the same language 

If each plant in the country did a reasonably 
good job in basic economic education of its 
management and employees, such problems as 
sky-high taxes that destroy incentive and 
cause waste in government at local, state, and 
national levels would be corrected by the 
citizens at the polls 

Mr. Jochim told the engineers that the three 
problems pressing management most are 
Employees block the attainment of the full 
advantages of technological improvement; 
employees do not give a fair day's work, 
and employees are demanding and obtaining in- 
creased direct wages and “‘fringes’’ not justi- 
fied by increased productivity 

He suggested conferences held on the em- 
ployees’ own time without compensation as the 
best means of instruction. 

“Human nature tends to little regard thar 
for which little is paid and to treasure that for 
which much is paid,” he said. ‘“We are all 
familiar with the tendency of employees to at- 
tend almost anything ‘on company time’ and 
the difficulties of holding their effective atten- 
tion once they do attend."* 

Joint Aviation Luncheon 

Until more experience is accumulated by the 
helicopter industry, Government offices 
charged with certification of helicopter per- 
formance can aid industry by making re- 
quirements conservatively difficule, Frank N. 
Piasecki, president, Piasecki Helicopter Cor- 
poration, Morton, Pa., told more than $0 
members and guests at a luncheon sponsored 
jointly by the ASME Aviation Division, In- 
stitute of the Aeronautical Sciences, and the 
American Helicopter Society. ¢ 

Mr. Piasecki spoke on “What's Wrong With 
Today's Helicopters?’ He covered ten cate- 
gories of criticism of today's rotary-wing 
aircraft 

Much remains to be done, he said, to im- 
prove the relatively limited pay load which in 
the largest helicopter is less than 10 per cent 
that of the largest airplane 

“Helicopters of the size of the DC-4 are 
under construction. There does not appear to 
be any question as to their feasibility. One 
project plans a rotor diameter sufficient to 
life a light tank.” 

While the maximum speed of 140 mph of the 
latest helicopter seems snaillike, its function 
is not to travel great distances and therefore 
high speeds are not a necessary performance 
requirement 

Costs of helicopters, Mr. Piasecki stared, 
averaged $30 to $40 per Ib of useful load in 
comparison with $15 to $25 for the transport 
type of aircrafe. Volume production, stand- 
ardization of materials, processes, and acces- 
sories can materially reduce costs of helicop- 
ters Maximum peacetime helicopter-pro- 
duction plans have been in units of 100 and are 
usually for less.” 


PRINCIPALS AT THE AVIATION LUNCHEON 


(Left to right! Frank N. Piasecki, Herman 
Hollerith, and C. R. Wood, Jr.) 


Inspection Trips Popular 


A feature of the Semi-Annual Meeting was a 
series of plant-inspection trips to some of the 
leading industrial plants in St. Louis. On 
Tuesday morning a group visited che Midwest 
Piping and Supply Company, Inc., where they 
saw forming, welding, machining, and heat- 
treating operations on a wide range of pipe 
firtings, while another group visited the Wag- 
ner Electric Corporation, manufacturers of 
small motors and automotive electrical and 
hydraulic brake equipment. 

On Tuesday afternoon a party left for East 
Alton, Ill., to inspect the Western Brass Mill 
Division of che Western Cartridge Company to 
see one of the largest brass mills under one 
roof. On Wednesday morning a large group 
visited the Venice Power Plant of the Union 
Electric System which has a 240,000 kw ca- 
pacity. The following day a party visited 
the plant of the Anheuser-Busch, Inc., and the 
Busch-Sulzer Bros., Division of Nordberg 
Manufacturing Company. On Thursday 
afternoon another group watched the manu- 
facture of carrier-based jet fighter planes, 
helicopters, and guided missiles at the Mc- 
Donnell Aircraft Corporation. 

On Friday, after the technical sessions were 
over, a party of more than 50 members and 
guests boarded a bus for a visit to the Syn- 
thetic Liquid Fuel Plant of the U. S. Bureau of 
Mines at Louisiana, Mo., some 90 miles north 
of St. Louis. Equipment designed for opera- 


tion at 10,000 psi and 1000 F was inspected. 
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A one.ton-per-hour oxygen plant was in opera- 
tion and much new equipment was in the 
process of erection This plant, with a 
schedule of 200 to 300 barrels of gasoline per 
day, utilizes liquid-phase hydrogenation to 
liquefy the coal and vapor-phase hydrogena- 
tion to convert the liquefied coal to gasoline 
and by-products 


Women Enjoy River Trip 

Running concurrently with the technical 
program was an interesting program for wo- 
men which was enjoyed by wives and guests 
of members. On Monday there was a sight- 
seeing tour of St. Louis which included Shaw's 
Garden, Forest Park, Washington University, 
and residential sections. On Tuesday morning 
a visit was arranged to The Inn at St. Albans, 
on the Missouri River. On Wednesday there 
was a boat trip on the Mississippi River on the 
river boat Admiral. Thursday was a full day 
with a visit to the historic Campbell House. 


Committees 

HE following committees of the St. Louis 

Section were responsible for the success 
of the meeting: General, J. C. Parmely, chair- 
man, R. W. Merkle, vice-chairman, J. J. 
Sieber, secretary, R. O. Slattery, treasurer; 
Technical Events, G. V. Williamson, chairman, 
C. E. Harszy, vice-chairman; Inspection Trips, 
L. W. Morrell, chairman, W. R. Atchison, 
vice-chairman, A. C. Ballauer, L. J. Gorday, 
J. F. McLaughlin, Jr., J. W. Morrisen, L. H. 
Niebling, R. W. Seifert; Registration, W. J. 
Woodruff, chairman, G. M. Setzekorn, 
vice-chairman, Entertainment, A. J. Leussler, 
chairman, J. R. Buss, vice-chairman, J. T. 
McFarland, J. M. Lyle, S. S. Sample; Hotel, 
C. B. Briscoe, chairman, R. E. Wright, vice- 
chairman, J. A. Albert, A. L. Bennett, P. R. 
Finck; Printing and Signs, C. H. Rulfs, chair- 
man, J. O. Steinman, vice-chairman; Publicity, 
R. M. Boyles, chairman, H. E. Frech, Jr., 
vice-chairman, Gilbert Gorttscalk; Reception, 
R. R. Tucker, chairman, Albert Vigne, vice- 
chairman, C. J. Kippenhan; Féinance, David 
Larkin, chairman, J. H. Bascom, E. A. Ker- 
bey, vice-chairman; Transportation, A. L. 
Heintze, chairman, G. R. Hughins; Woman's 
Committee, Mrs. J. K. Bryan, chairman, Mrs. 
C. B. Briscoe, vice-chairman. 


A HIGH LIGHT OF THE WOMEN 'S PROGRAM WAS A BOAT TRIP ON THE MISSISSIPP] RIVER ON THE 
RIVER BOAT Admiral 
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ASME 
OFFICERS 


Nominated 


for 
1950-1951 


nome the Meeting of The Ameri 
can Society of Mechanical Engi- | 
neers in St. Louis, Mo., June 19-23, 1950, | 
J. Calvin Brown, mechanical engineer fi 
and attorney at law, Los Angeles, Calif., 
was nominated by the National Nominar- 
ing Committee for the office of President 
of the Society for the year 1950-1951. 

Regional Vice-Presidents named by the 
Committee to serve two-year terms on 
the Council of the ASME were Harry 
Reginald Kessler, New York, N. Y.; 
Stephen Dewey Moxley, Birmingham, 
Ala.; John Theodore Rettaliata, Chicago, 
and Carl J. Eckhardt, Austin, 
Texas. 

Directors at Large named by the Com- 
mittee to serve a four-year term on the 
Council were Lionel J. Cucullu, New 
Orleans, La., and Harold Edward Mar 
tin, New York, N. Y. 

Members of the Committee making 
the nominations were: Zenas R. Bliss, 
Providence, R. 1., representing Region I; 
V. Weaver Smith, New York, N. Y., 
representing Region II]; Henry R 
Snelling, Washington, D. C., represent 
° ing Region II}; Claude L. Huey, At- 

As Calvin Brown lanta, Ga., representing Region IV; 
John W. Brennan, Detroit, Mich., 


representing Region V; William H 
Nominated for President Oldacre, Chicago, Ill., representing Re- 
gion VI; J. Alan Campbell, San Fran- 
cisco, Calif., representing Region VII; 
Henry B. Atherton, Kansas City, Mo., 

representing Region VIII. 
Election of ASME officers for 1950- 
1951 will be held by letter ballot of the 
entire membership, closing September 

28, 1950 

Biographical sketches of the nominces 
follow on the succeeding pages. 
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Nominated for President 


J. Calvin Brown 


CALVIN BROWN, who has been somi- 

. nated to serve for one year as President of 
The American Society of Mechanical Engi- 
neers, attended public and high schools in 
Los Angeles, and the California Institute of 
Technology. Member Pi Tau Sigma. 

He studied law at Hamilton College of Law 
where he received the degrees of L.L.B. and 
L.L.M. He also attended special courses at 
Southwestern University and che University 
of Southern California 

Mr. Brown is an attorney at law and me- 
chanical engineer, specializing in patent, 
trademark, and copyright litigation before 
the United States Courts. He is a member of 
the bars of the U. S. Supreme Court and of the 
highest courts, both State and Federal, in 
California, Illinois, and the District of Colum- 
bia 

He became a member of the Society in 1928 
and was chairman of the Entertainment 
Committee at the ASME Semi-Annual Mect- 
ing in Los Angeles, Calif., in 1938. He was 
chairman of the Southern California Section 
from 1941 to 1943; chairman of the Nominat- 


ing Committee, Southern California Section 
in 1944 and 1945, general chairman of the 
ASME Semi-Annual Meeting in Los Angeles 
in 1943, a Manager of the Society in 1943 
and 1944, and Vice-President from 1945-1949. 
He was general chairman of the War Pro- 
duction Board Meeting in Los Angeles in 
1943 

Mr. Brown is past-president of the Los 
Angeles Engineering Council of Founder 
Societies; past-chairman, Los Angeles Bar 
Association, Patent Section; past-president, 
Los Angeles Patent Law Association, and a 
member of the various sections of the American 
Patent Law Association, The American Bar 
Association, and California Seate Bar Associa- 
tion; vice-president of the International Ad- 
venturers, an active member of the Society of 
Motion Picture Engineers, Society for the Ad- 
vancement of Science, member, Water and 
Power Resources Committee (Calif.), and of 
various social clubs in and around Los Angeles, 
including Town Hall. He was chairman of 
Engineers, 7th War Loan Drive, and an ap- 
peal agent of the Selective Service System. 


Nominated for Regional Vice-Presidents 


Te Serve Two-Year Term 


HARRY R. KESSLER 


Harry R. Kessler 


ARRY R. KESSLER, who has been nomi 
nated from Region II to serve for two 
years as Regional Vice-President of The Ameri 
can Society of Mechanical Engineers, was 
born in New York, N. Y., om September 1}, 
1898 
He graduated from Stevens Institute of 
Technology with a degree in mechanical 
engineering in 1921. After graduation he 
was employed in che operating department 
of the United Electric Light and Power 
Company (now the Consolidated Edison Com- 
pany of New York) at the Sherman Creek 
and Hell Gate Power Stations. Several years 
later he joined the staff of Smoot Engineering 


STEPHEN D. MOXLEY 


Corporation, specializing in the field of auto- 
matic combustion control. After several 
years in the service department of the com- 
pany, he became Chief Engineer of the Con- 
tract Division. In 1934 he became associa- 
ted with Republic Flow Meters Company of 
Chicago when this company acquired the 
Smoot Engineering Company. At present 
he is Manager of the Republic Flow Meters 
Company's New York office 

Mr. Kessler joined the Society in 1922 and 
is an active worker in the Metropolitan Sec- 
tion. In 1946 he served as treasurer of the 
Metropolitan Section and for the next two 
years he was chairman of the Section. Cur- 
rently he is chairman of the Membership 
Committee of the Instruments and Regulators 
Division. He ts also serving as vice-chairman 
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of Mayor William O’Dwyer’s Smoke Abate- 
ment Conference of the City of New York. 
He served in the Army during World War I. 


Stephen D. Moxley 


TEPHEN DEWEY MOXLEY, who has 
been nominated from Region 1V to serve 
as Regional Vice-President of The American 
Society of Mechanical Engineers, was born 
on June 3, 1898 in Arnot, Pa. His engineer- 
ing training began as an apprentice draftsman 
for the Tennessee Coal, Iron and Railroad Com- 
pany. He was graduated from the Univer- 
sity of Alabama in 1921, continued his educa- 
tion, and was awarded an M.S. degree of en- 
gineering in 1922. In 1932 he received the 
degree of mechanical engineer from his alma 
mater. After working at Cleveland, Ohio 
and Tuscaloosa, Alabama, he returned to the 
Tennessee Coal and lron Railroad Company as 
draftsman. In 1923 he joined the American 
Cast Iron Pipe Company. Three years later, 
he was made chief engineer and in 1937, assist- 
ant to the vice-president in charge of engineer- 
ing. Since 1946 he has been a vice-president of 
this company. 

Mr. Moxley is the inventor of several pieces 
of equipment used in the manufacture of cast- 
iron pipe by the sandspun process. Among 
these are a cupola charger, flask handling 
device, metal-pouring device, magnetic clutch, 
and others. He is the author of ‘Dust Col- 
lection in Foundry,”’ published by the Ameri- 
can Foundry Association, ““The Engineer in 
Industry,’ “‘Selection of Cupola Blowing 
Eqguipment,”’ and others. Mr. Moxley became 
a member of the ASME in 1924 and has been 
active in ASME affairs since. He is a past- 
chairman of the Birmingham Section, a past- 
president of the Engineers Club of Birmingham, 
a member of the American Foundrymen’s As- 
sociation, Birmingham Kiwanis Club, Board of 
Stewards, First Methodist Church, and the 
Birmingham Planning Board. He is a 
member of Tau Beta i, Theta Tau, Alpha Phi 
Epsilon, Pi Tau Sigma, Birmingham Cirizens 
Committee of 100, The Club, and Birmingham 
Down Town Club 


J. T. Rettaliata 


T. RETTALIATA, who has been nomi- 

. nated from Region VI to serve for two 
years as Regional Vice-President of The Amer- 
ican Society of Mechanical Engineers, was 
born in Baltimore, Md., Aug. 18, 1911. 

He received his engineering education at 
The Johns Hopkins University Baltimore,Md., 
where he was graduated in 1932, and received 
his doctor's degree in mechanical engineering 
in 1936. Shortly after, he joined the Allis- 
Chalmers Manufacturing Company, Milwau- 
kee, Wis., and became manager of the research 
and gas-turbine development division of that 
company. In 1940 Dr. Rettaliata was granted 
a leave of absence by his employer to pre- 
pare a report on gas turbines for the National 
Academy of Sciences. In 1943 he went to 
England on a mission for the U. S. Navy Bureau 
of Aeronautics to investigate British jet-pro- 
pulsion development. Two years later he 
was again in Europe, this time in Germany 
for the U. S. Bureau of Ships, to investigate 
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J. T. RETTALIATA 


enemy technical developments in hydrogen- 
peroxide submarines. 

Dr. Rettaliata has been active on many 
administrative and technical committees of 
the ASME. In 1947-1948 he was chairman 
of the Gas Turbine Power Division and is 
currently a member of the Gener2l Technical 
Committce of the Gas Turbine Power Division. 
He is a member of the Power Test Code Com- 
mittee and also of the Power Test Code 
Committee No. 22 on Gas Turbines. Dr. Ret- 
taliata is also a member of the Subcommittee 
on Turbines of the National Advisory Com- 
mittee for Aeronautics. 

Currently dean of engineering at the [llinois 
Institute of Technology, Chicago, Ill., Dr. 
Rettaliata holds two patents on turbine 
blading and jet-propulsion apparatus and is 
consulrant co Allis-Chalmers Manufacturing 
Company. He is a member of many technical 
societies and the recipient of several honors, 
among them the ASME Junior Award in 
1941, and che Pi Tau Sigma Gold Medal 
Award in 1942. He is the author of a number 
of articles published in the trade press on 
steam and gas turbines. Since 1936 he has 
delivered some 125 talks on the gas turbine 
before engineering groups in the U. S. 


Carl John Eckhardt 


Beeston ECKHARDT, who has been 
renominated from Region VIII to serve for 
two years as Regional Vice-President of The 
American Society of Mechanical Engineers, 
was born in Yorktown, Texas, Oct. 28, 1902 
He was educated at Brackenridge High School, 
San Antonio, Texas, and at The University of 
Texas, Austin, Texas, from which he received 
the degree BSME in June, 1925 

In 1925-1926 he served the Westinghouse 
Electric and Manufacturing Company in its 
South Philadelphia plant as a graduate 
student. In 1926 he became a member of the 
teaching staff of The University of Texas as 
instructor of mechanical engineering and from 
that university he received his master’s degree 
in mechanical engineering in 1930. From 1929 
to 1936 he was adjunct professor of mechanical 
engineering at his alma mater, as well as 
superintendent of power plants for the univer- 
sity. From 1936 to the present time he has 
been professor of mechanical engineering and 
superintendent of utilities at the university 
In the latter capacity Professor Eckhardt has 
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CARL JOHN ECKHARDT 


designed, conducted the negotiations for, 
supervised the installation of, operated, and 
maintained the utilities of The University of 
Texas. 

Since 1934 Professor Eckhardt has contribu- 
ted articles to many technical magazines, 
among them, Combustion, Southern Power Journal, 
Heating and Ventilating, and Southern Power and 
Industry 

In 1929 he joined the ASME as a junior 
member and became a member in 1937. He 
was honorary chairman of the ASME student 
branch of The University of Texas in 1939, and 
chairman of the South Texas Section in 1946. 
He was a delegate to the Regional Delegates 
Conference in 1946, and Speaker of that Con- 
ference in 1947. Professor Eckhardt is also a 
member of Sigma Xi, Tau Beta Pi, and Pi Tau 
Sigma. 
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1926 with the Godchaux Sugars, Inc., and, the 
following year was employed by the New 
Orleans Sewerage and Water Board on a 
number of testing and research jobs. The first 
three years after graduation were spent as an 
office engineer of the South Coast Company, 
manufacturers of sugar. In 1930 he joined the 
New Orleans Public Service, Inc., and has 
been with that company ever since. He has 
served in various capacities as sales engineer, 
director of power sales, power engineer, and 
currently is assistant to chief engineer for the 
central engineering department, which is 
responsible for electric generation, transmis- 
sion, distribution and utilization engineering, 
gas distribution and utilization engincer- 
ing, and roadway engineering for mass trans- 
portation systems. 

Mr. Cucullu joined the Society as a junior 
member in 1936 and became a member in 1941. 
He has served the New Orleans Section as 
secretary-treasurer, vice-chairman, and chair- 
man. In 1943 he was chairman of the Na- 
tional Agenda Committee and in 1947 secre- 
tary of the National Nominating Committee. 
He has been a member of Region VIII Com- 
mittee on Sections since 1948 and was elected 
chairman last year. He is also a member of 
the National Medals Committee of the Board 
on Honors. 

Mr. Cucullu is a member of the Alpha Chi 
Sigma, Tau Beta Pi, Louisiana Engineering 
Society of which he is currently president, and 
the Louisiana Council of Engineers of which 
he is also president. He is also a member of 
the following trade associations: New Or- 
leans Chamber of Commerce, U. $8. Chamber of 


Nominated for Directors at Large 


To Serve Four-Year Terms 


LIONEL J. CUCULLU 


Lionel J. Cucullu 


IONEL J. CUCULLU has been nominated 

for the office of Director at Large of The 
American Society of Mechanical Engineers 
to serve a four-year term. He was born 
March 25, 1906, in New Orleans, La. He was 
graduated from Louisiana State University, 
Baton Rouge, La., in 1927, with a BS degree in 
sugar engineering. He served as a chemist in 


HAROLD E. MARTIN 


Commerce, American Gas Association, Na- 
tional Association of Manufacturers, New 
Orleans Electrical Association, and the Ameri- 
can Ordnance Association. 


Harold E. Martin 


AROLD EDWARD MARTIN, who was 
nominated for the office of Director at 
Large of The American Society of Mechanical 
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Engineers to serve a four-year term, was born 
in New York, N. Y., on Nov. 26, 1900. He 
received his education at Trinity School in 
that city and at Columbia University and the 
Brooklyn Polytechnic Institute. He finished 
in 1921, having studied chemical engineering 
Mr. Martin's service in World War I was 
in the Tank Corps of the U. S. Army between 
the years 1917 and 1919. He began his pro- 
fessional career in 1919 with the General 
Chemical Company, as research chemical 
engineer; chen in 1920 he took a position as 
engineer with Johns-Manville Corporation 
where he remained until 1929. His work with 
Johns-Manville included: application engi- 
neering and development work on mechanical 
packings and refractories for two and one- 
half years; three and one-half years in charge 
of furnace-insulation work, which included 
design, estimating, sales, erection, service 
work, and application engineering; manager 
of Eastern Division Insulation Deparement, 
covering the entire field of thermal insulation 
From 1929 to 1931 Mr. Martin held the 
position of district manager of the Cincinnati 
office of the Fuller Lehigh Company and in 
1931, when the Fuller Lehigh Company was 
merged with The Babcock & Wilcox Company, 
he was transferred to the New York office as 
sales engineer. Since 1941 he has been district 
manager in New York for that company. In 
addition, he supervises the export activities 
of The Babcock & Wilcox Company 
From 1942-1945 Mr. Martin served as a 
member of the Metropolitan Section Executive 
Committee, and from 1946-1950 as a member of 
the Organization Committee. He is now 
chairman of the Organization Committee 
Besides his membership in ASME, Mr 
Martin holds membership in the National 
Geographic Society, the American Legion, and 
Forty and Eight. His membership in clubs 
includes Sleepy Hollow Country Club, Bankers 
Club of America, Campfire Club of America, 
Uptown Club of New York, Century Club 
(Syracuse, N. Y.), and the Engineers’ Club 
(New York, N. Y.), and several hunting and 
fishing clubs. He is a licensed professional 
engineer in New York. 


ASME 1951 Nominating 
Committee Organizes 


ELECTED ar the 1950 Semi-Annual! Busi- 
ness Meeting of The American Society of 
Mechanical Engineers, Se. Louis, Missouri, 
June 19, 1950, the 1951 National Nominating 
Committee at its organization meeting chose 
Venton L. Doughtie, The University of Texas, 
University Scation, Austin 12, Texas, as chair- 
man, and Paul T. Onderdonk, Consolidated 
Edison Company of New York, Inc., 4 Irving 
Place, New York 3, N. Y., as secretary 
Plans were made for a preliminary meeting 
of the committee at the 19580 Annual Meeting, 
New York, N. Y., at which arrangements wil! 
be made as co time and location of the execu- 
tive meeting for nomination of the Society 
Officers in 1951 
The 1951 National Nominating Committee 
is composed of the following 


REGION I. A. J. Ferretti, Northeastern 
University, 360 Huntington Ave., 


Boston 15, 


Mass. Charles H. Coogan, Jr. lst Alternate, 
mechanical engineering department, Uni- 
versity of Connecticut, Storrs, Conn.; Harry 
E. Harris, 2nd Alsernats, 229 Thorme St., 
Bridgeport 6, Conn.; and David A. Fisher, 
ind Alternate, mechanical engineering depart- 
ment, University of Connecticut, Storrs, Conn. 

REGION II. Paul T. Onderdonk, secretary, 
Consolidated Edison Company of New York, 
Inc., 4 Irving Place, New York 3,N. Y.; Ken- 
neth J. Moser, 1st Alternate, Stevens Institute 
of Technology, Hudson St., Hoboken, N. J.; 
and W. H. Byrne, 2a Alternate, Byrne Assuci- 
ates, Inc., 140 Nassau Sereet, New York 7, 
N. Y. 

REGION Ill. William G. McLean, depart- 
ment of mechanics, Lafayette College, Easton, 
Pa.; Charles C. Di Iio, 1st Alternate, mechani- 
cal engineering department, The Pennsylvania 
State College, State College, Pa.; and C. B. 
Campbell, 2nd Alternate, Steam Division, West- 
inghouse Electric Corporation, Lester Branch 
P.O., Philadelphia 13, Pa 

REGION IV. J. A. Keene, Alabama Power 
Company, 600 N. 18th Street, Birmingham 2, 
Ala.; E. M. Williams, 1s Alternate, Clinch- 
field Fuel Comapny, Box 410, Spartanburg, 
S$. C.; and J. Marshall Johnson, 2nd Alternate, 
Tennessee Valley Authority, Power Building, 
Chattanooga, Tenn. 


Regional Delegates 


NCREASE of membership dues, retention 

of the present Fellow grade requirements, 
expansion of the Engineering Societies Person- 
nel Employment Service, and many other 
recommendations were among the actions re- 
ferred to che Council of The American Society 
of Mechanical Engincers by the ASME Regional 
Delegates Conference in St. Louis, Mo 

The conference, which meets annually dur- 
ing the Semi-Annual Meeting, is composed of 
two representatives from each of the Society's 
cight Regions appointed by the Regional Ad- 
ministrative Committee on which each ASME 
Section has representatives. The conference 
considers any aspect of Society operation pro- 
posed by the Sections. 

Recommendations of the conference are 
presented to Counci! in joint session with 
the Regional Delegates and are referred to 
the appropriate boards and committees for 
appropriate action, 


Dues 


Following a resolution expressing disfavor 
of any policy of limiting the number of tech- 
nical sessions at the Annual Meeting which 
would prevent presentation of pertinent and 
useful information in mechanical engineering, 
the delegates took up the question of increas- 
ing membership dues. Only two delegates 
were of the opinion that loss of membership 
would result from an increase of 25 per cent in 
dues 

Ie was the consensus that publication 
and some other useful service recently curtailed 

could and should go ahead" if dues were 
increased. Many agenda items disapproved 
in the light of the Society's financial situa- 
tion could be reopened 
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REGION V. F. F. Borries, Westinghouse- 
Electric Corporation, 207 W. 3rd Se., Cincin- 
nati, Ohio; C. R. Davis, lst Alternate, Davis 
Automatic Controls, Lrd., § Blackmore St., 
Toronto 5, Ont., Can.; and Henry S. Walker, 
2nd Alternate, Detroit Edison Company, 2000- 
2nd Ave., Detroit 26, Mich. 

REGION VI. H. A. Bolz, general engi- 
neering department, Purdue University, Lafa- 
yette, Ind.; Robert T. Mees, 1st Alternate, Re- 
search Deparzment, Caterpillar Tractor Com- 
pany, Peoria 8, Ill.; and Harold L. Heywood, 
2nd Alternate, Kearney & Trecker Corporation, 
6781 W. National Ave., West Allis 14, Wis 

REGION VII. W. A. Pearl, mechanical 
engineering department, Washington State 
College, Pullman, Wash.; F. B. Lee, Ist 
Alternate, Fairman B. Lee Company, 219 
Central Building, Seattle 4, Wash.; and A. R 
Weigel, 2nd Alternate, Consolidated Western 
Stee! Corporation, 5700 S. Eastern Ave., Los 
Angcles 54, Calif 

REGION VIII. Venton L. Doughtie, 
chairman, The University of Texas, University 
Station, Austin 12, Tex.; Arnold R. Mozisek, 
1st Alternate, Cowles and Company, 1203 
Texas Bank Bldg., Dallas, Texas; and Robert 
P. Lockett, Jr., 2d Alternate, A. M. Lockett 
and Company, 308 Whitney Building, New Or- 
leans, La 


Favor Dues Increase 


Fellow Grade 


A suggestion to modify the requirement for 
the Fellow grade so that the Council by 
unanimous vote, could make an exception to 
the requirement of 13 years in the member 
grade was not approved. Many eminent 
engineers otherwise qualified for the Fellow 
grade sometimes cannot meet the member 
grade requirement because much of their 
professional life was spent in branches of en- 
gineering other than mechanical enginecring 
In turning down the proposal, the delegates 
strengthen the concept of a Fellow as an engi- 
neer who is not only distinguished in the 
profession but also one who has served the 
ASME for a long time 


Employment Committees 


Extension of the Engineering Societies Em- 
ployment Services to Sections not now ade- 
quately served by one of the ESPS offices in 
Chicago, Detroit, New York, or San Fran- 
cisco was approved. The delegates sug- 
gested that all Sections appoint committees 
on employment of three to five members to 
work with ESPS. Such committees could 
provide literature and information locally 
about ESPS and could work with local indus- 
try and members to make the Service more 
useful to both. 

In another action, the delegates favored 
continued encouragement of young engineers 
to become registered as soon as possible A 
proposal to withdraw the designation ‘‘engi- 
neer in training’ and to substitute some other 
name for the young men who have passed 
their basic engineering-registration exanuna- 
tions was not approved 
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Dues Increase Among Four Changes 
Proposed to ASME Constitution 


Letter Ballot to be Mailed to Members in September 


N INCREASE in dues of $5 for all grades 

of membership in The American Society 

of Mechanical Engineers except the junior 

member grade for the man who is less than 

30 years of age or one less than 7 years out 

of college was recommended by Ralph A 

Sherman, Director at Large ASME, before the 

Semi-Annual Business Meeting in St. Louis, 

Mo. The full text of Mr. Sherman's state- 
ment appears on page 688. 

The recommendation, which had won the 
support of the Regional Delegates, was read 
as the report of a special committee com- 
posed of Mr. Sherman and Vice-Presidents 
Forrest Nagler and A. C. Pasini. The com- 
mittee had been appointed by the Executive 
Committee of Council on May 18, 1950, to 
study what could be done to end a threatened 
curtailment of Society services to members 

The committee's recommendation was a 
proposal co amend the Constitution which 
can be done only by a letter-ballor vote of 
the entire membership. The ballot will be 
mailed in September. 

William H. Byrne, chairman, 1950 Regional 
Delegates Conference, after reviewing the 
conclusions of the Regional Delegates on the 
matter of dues, moved that “the proposed 
amendment— increasing the Society dues . 
presented by Mr. Sherman, be mailed in printed 
form to the members of the Society for action 
arene F as provided for in Article C-16 Section 
1 of the Constitution."" The motion was 
passed. 


Society Growth Increasing Costs 


In the face of higher operating costs arising 
out of growth of membership and a cost of 
living index which was 35 per cent higher in 
1949 than in 1924 when the last increase in 
dues was made, the Society was able to keep 
going only because of the economy of serving 
large numbers and the indirect dues increase 
involved in the concept of the publication 
plan introduced in 1948, Mr. Sherman said. 

Because of the bleak financial horizon, the 
Executive Committee of Council aid the 
Finance Committee, at a joint meeting on 
May 18, 1950, gave serious consideration to 
a reduction in text pages of Mecnanicar 
ENoivgerino by six per month and a reduc- 
tion in the number of national meetings and 
technical sessions at each meeting. 

The committee felt, Mr. Sherman reported, 
that the Society should not only maintain 
quality of service co members but should even 
expand them. This could be done in no other 
way than increase dues."" The five-dollar 
increase would mean about $95,000 added co 
the Society's annua! income or abour 10 
per cent of the Society's income from dues and 
other activities. 


Consensus of Regional Delegates 


Mr. Byrne reported chat the Regional Dele- 
gates had given consideration to the matter 
of Society dues. He reported (1) chat prac- 
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tically ail delegates believed it was necessary 
to increase dues; (2) that only ewo delegates 
believed it would bring a loss of membership 
if dues were increased 25 per cent; (3) that 
initiation fees could possibly be reduced to 
encourage new members if dues were in- 
creased; (4) that most delegates believed any 
loss in membership would be minor and tem- 
porary; (5) that publications and other items 
of interest to members which had been cur- 
tailed, could and should go ahead if dues 
were increased; and (6) chat a number of 
agenda items disapproved by the Regional 
Delegates in consideration of the Society's 
financial problems, would probably be re- 
considered if dues were increased. 

Ic was in view of these considerations that 
he moved acceptance of Mr. Sherman's pro- 
posal Mr. Byrne said. 


Other Proposed Amendments 


Three constitutional amendments were 
proposed by Lester Smith, chairman of the 
Constitution and By-Laws Committee. All 
three were approved and will be submitted 
to a letter-ballot vote of the entire member- 
ship. 

The first, which had to do with Article 
B-7, Paragraph 8 and Article C-6, Section 2, 
seeks to correct a conflict between these two 
parts of the constitution. Mr. Smith pro- 
posed that Article B-7, Paragraph 8, be deleted 
and that Article C-6, Section 2, be changed to 
read “‘the Council shall consist of 22 members 
of the Society who have reached the grade of 
Member comprising the President, last five 
surviving Past-Presidents, the Vice-President 
from each regional group, and the remainder 
of the Council group shall be the Directors 
at Large’’ (the proposed change in wording 
appears in italics). 

H. H. Snelling of Snelling and Hendricks, 
Washington, D. C. in discussing these amend- 
ments, urged members to vote against them 
because, he said, the alleged conflict did nor 


Grade of membership 

Fellow 

Member 

Associate 

Junior Member (Over 33 or 
more than 10 years out 
of school) 

Junior Member (30-33, or 
7 to 10 years out of 
school) 

Junior Member Cunder 30 
or less than 7 years out 
of school 


Proposed Dues Schedule | 
Present Proposed 


WILLIAM H. BYRNE MAKING THE MOTION 

AT THE SEMI-ANNUAL BUSINESS MEETING TO 

INCREASE MEMBERSHIP DUES BY APPROX!- 
MATELY 25 PER CENT 


exist and because the changes would deprive 
junior members of the righ. of becoming 
members of Council. 

The second amendment had to do with 
Article C-6, Section §, and was introduced to 
assist the new Council when it takes office in 
December. The constitution now reads that 
the Council must meet at the close of the 
Annual Meeting. The proposed amendment 
would change this to read ‘‘the Council shall 
meet promptly after the business meeting. . . ."’ 
Since the business meeting is usually held 
early, during the Annual Meeting, this change 
would not make it necessary for Council 
members to remain at the Meeting an extra 
day. 

The third proposal pertained to Article 
C-8, Section 2, and proposes that the phrase 
“after the Annual Meeting of the Society" be 
deleted to make this Section conform with the 
second of Mr. Smith's amendments. 


dues dues Change 
$20 $25 $5 | 
20 25 5 | 
20 25 5 | 
20 25 5 
15 20 5 
10 10 none 
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Ralph A. Sherman’s Statement on 
Dues Increase 


Present Dues Schedule Means Further Reduction in Services 


HE FOLLOWING statement was made 

by Ralph A. Sherman, Director at Large 
ASME, at the Semi-Annual Business Meet- 
ing in St. Louis, Mo., June 19, 1950. In it 
Mr. Sherman reviews the Society's financial 
position and proposes an increase in member- 
ship dues of $5 for all grades of membership 
except the junior member grade for men who 
are under 30 years of age or veterans less than 
seven years out of college 

At the meeting of the Executive Committee 
of Council with the Finance Committee on 
May 18, che budget for the coming fiscal year 
was reviewed. In this review, it became 
quite clear that unless the income of the 
Society was increased, the services of the So- 
ciety to its members would have to be de- 
creased. As a result of the discussion of the 
problem, the President appointed a committee 
consisting of Vice-Presidents Forrest Nagler, 
Al Pasini, and me to consider the problem and 
to report to Council at the Semi-Annual Meet- 
ing. My purpose now is to brief the report 
that we presented to Council. 

We found that the dues of members of the 
Society are basically the same today as estab- 
lished in 1924, 26 years ago. When we con- 
sider that the cost-of-living index in 1949 
was 35 per cent higher in 1949 than in 1924, 
one is led to ask how the Society has been able 
to keep going on the same dues from its 
members 

Three things have made this possible 
First, a greatly increased membership; the 
cost of services has increased at a rate less than 
that of the increase in number of members 
Second, the income from advertising has in- 
creased rapidly. Third, the Society has, in 
effect, increased the members’ dues because it 
has decreased the services to members; two 
examples of the decrease in service are the 
fact that a member must pay an added amount 
if he wishes the Transactions and that he must 
pay for preprints 

What are the prospects for the future? The 
membership is still increasing, but it appears 
that we may have reached the point where the 
cost of serving more members will increase 
more than proportionately tw the increase in 
membership 

Because the income from advertising has 
been so helpful, we looked into the possibility 
of further increase from that source. We find 
that Machanicat is now getting 
just about as much high-class advertising as is 
possible 

To decrease expenses, a reduction of Me- 
CHANICAL ENGINEERING text pages by six per 
month ,has been proposed. Further, there 
has beea a discussion of a reduction of the 
number of papers and number of meetings 

Both of these steps constitute a reduction 
in the service to members whereas al! of us 
on Council and, we believe, all members feel 
that services should be maintained and, if 
possible, expanded. Our Committee found no 
other way to increase income than to increase 


the dues of the members. This, we believe 
should be approved by the members, for what 
other article or service do we buy that costs 
the same in 1950 that it cost in 1924 

We have presented a recommendation to 
Council, which approved it for presentation 
at this meeting, for submission to letter ballot 
of the membership in the form of a change in 
Article C-5, Section 2, of the Constitution. 
Essentially, this would provide for an increase 
of the dues of all classes of members by five 
dollars per year except for those of the junior 
grade who now pay ten dollars; this rate 
would not be increased. 

A provision, not concerned with the dues 
increase, is made for the older veterans who 
are now graduating. This would give them 
a period of seven years after graduation in 


Actions of the 


MECHANICAL ENGINEERING 


which their dues would remain at ten dollars 
and an additional three years at the aew higher 
figure of tweary dollars instead of the present 
requirement of an increase at ages 30 and 33. 
This period in which to become established 
in engineering seems to be owing to the older 
graduates. 

What could this increase in dues mean to 
the Society? Based on the membership as 
of May 31, the increased dues income would be 
about $95,000 per year. This is an average 
per member of all grades of about $4.50. 
Distributed to publications and to meetings, 
this amount, although only about tea per 
cent of the total income from all] sources, 
could materially and visibly increase the 
services which the members receive. 

We crust, also, that the Finance Committee 
and Council would be wise enough to budget 
at least a modest amount of this increase co be 
laid aside as surplus. Substantially nothing 
has been added to our surplus for the past 
three years, but we should be building up a 
reserve for the leaner days that may come in 
the future. 


ASME Council 


At a Meeting in St. Louis, Mo., June 18-19 


HE Council of The American Society of 

Mechanical Engineers met on June 15-19, 
1950, during the Semi-Annual Meeting in St. 
Louis, Mo. Those present at one or more of 
the three sessions were: James D. Cunning- 
ham, president; E. W. O'Brien, J. M. Todd, 
D. Robert Yarnall, past-presidents; C. J 
Eckhardt, F. M. Gunby, A. R. Mumford, For- 
rest Nagler, A. C. Pasini, J. C. Reed, Arthur 
Roberts, Jr., vice-presidents; J. B. Armitage, 
B. P. Graves, J. A. Keeth, A. L. Penniman, Jr., 
T. E. Purcell, W. M. Sheehan, and R. A. Sher- 
man, directors at large; E. J. Kates, assistant 
treasurer; C. E. Davies, secretary; H. B. Ather- 
ton, J. W. Brennan, and H. H. Snelling, 
Nominating Committee; E. N. Davidson, 
L. A. Evers, and A. J. Snider III, junior ob- 
servers; S. D. Moxley, E. E. Williams, J. 
Calvin Brown, and S. R. Beitler, guests; W. E 
Hogan, A. C. Crownfield, W. H. Byrne, P. T 
Onderdonk, W. G. McLean, S. B. Sexton, M 
E. Turner, B. E. Sherrill, E. W. Jacobson, 
Thompson Chandler, F. V. Hartman, L. S 
Whitson, L. B. Cooper, 5. G. Eskin, J. H 
Keyes, and W. M. Richemann, Regional Dele- 
gates; Ernest Hartford, executive assistant 
secretary, and A. F. Bochenek, editorial stafl 


Dues Increase 


The repore of the Special Committee on 
Increase of Dues recommending a dues in- 
crease of approximately 25 per cent was ac 
cepted and R. A. Sherman was requested to 
prepare a proposal for action at the Semi 
Annual Business Meeting. 


Board on Honors 


Upon recommendation of the Board on 
Honors, the following were elected Honorary 
Members of the ASME: Harold V. Coes, 
Upper Montclair, N. J., Lillian M. Gilbreth, 
Montclair, N. J., Frederick Ljungstrém, 


Stockholm, Sweden, and Harry M. Pflager, 
St. Louis, Mo. 


Applied Mechanics Reviews 


Transfer of the editorial office of Applied 
Mechanics Reviews from Illinois Instirute of 
Technology, Chicago, Ill., to the Midwest 
Institute, Kansas City, Mo., was approved. 
The transfer will be made by September 1, 
1950. 


1951 Annual Meeting 


Atlantic City, N. J., as the city for the 1951 
Annual Meeting was approved. 


Dues to Foreign Members 


Following a review of policy on dues of 
members in foreign countries who may be 
subjected to financial hardship because of the 
exchange situation, it was voted to continue 
the present policy adopted in 1945. 

Reciprocal Privileges 

In accordance with a recommendation of the 
Conference of Engineering Societies of Western 
Europe and the United States, the secretary 
was authorized to make bilateral agreements 
with societies participating in the Conference 
and those participating in the British Common- 
wealth Conference for reciprocal exchange of 
membership privileges. The Council also 
approved the other recommendations of the 
Western Conference 


World Engineering Conference 


Upon recommendations of the Board on 
Public Affairs, withdrawal of the ASME from 
the World Engineering Conference was author- 


ized 
Constitution and By-Laws 


Three constitutional amendments were dis- 
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cussed and referred to the Semi-Annual Busi- 
ness Mecting for action (for a discussion of 
these see page 687). 

Three amendments to the By-Laws dealing 
with qualifications for admission, boards and 
committees, and election of officers and direc- 
tors received first reading 

Three other amendments to the By-Laws hav- 
ing to do with fees and dues and election of 
officers and directors, having had two readings, 
were adopted. 


Standardization Committee 


Following a study of the functions of the 
Standardization Committee by the Organiza- 
tion Committee and the Board on Codes and 
Standards, it was voted not to dissolve the 
Committee and to make its members a part of 
the Board on Codes and Standards, but to 
maintain the Committee as now described in 
the By-Laws. 


Sections 


Upon recommendation of Vice-President 
Roberts, the Memphis Section was disbanded 
and its members assigned to the Chattanooga 
Section. A change in the name of the Akron- 
Canton Section to the Akron Section was ap- 


proved. 
Policy on Student Branches 


Following a discussion of the policy on e¢s- 


tablishment of szudent branches, the Council 
agreed to modify the last sentence of paragraph 
3 of the policy statement to read as follows: 
“Exceptions to this rule may be made in the 
case of institutions offering curricula in gen- 
eral and other fields of engineering, which have 
been approved by ECPD, provided such an 
institution does not have an unaccredited cur- 
riculum in mechanical engineering." 


Certificates of Award 


Certilicates of Award were approved for the 
tollowing retiring chairmen of Sections 
Alfred J. Ferretti, Boston; C. B. Campbell, 
Philadelphia; J. S. Earhart, Southern Cali- 
fornia; and E. W. Allardre, Canton-Alliance- 
Massillon Subsection 


Unity of the Engineering Profession 


The Council expressed its appreciation and 
suppor of E. J. Kate's activities as ASME rep- 
resentative to the Unity Conference (see page 
671) and ASME representative on the EJC 
subgroup on Unity of the Engineering Profes- 
sion. 

Regional Delegates 

The Council received with thanks the re- 
port of the Regional Delegates Conference and 
expressed their appreciation for the work of 
which the report was evidence 


Purdue University Host to ASME 1950 
Applied Mechanics Conference 


PPROXIMATELY 200 engineers at- 
tended the 1950 national conference of 
the Applied Mechanics Division of The 
American Society of Mechanical Engineers 
which was held on the Purdue University 
campus, Lafayette, Ind., June 22-24. Pro- 
fessional engineers and university professors 
from all sections of the country were repre- 
sented. Purdue University was host to the 
ASME Applied Mechanics Division for the 
first time in nearly 20 years 
Twenty-three technical papers were pre- 
sented during the three-day conference, 
covering recent developments in dynamics, 
plasticity, vibrations, and elasticity. All of 
the technical papers were enthusiastically re- 
ceived, with an average attendance of 125 
to 150 at each of the technical sessions 
A high light of the conference was the 
annual banquet, at which the principal 
speaker was A. A. Potter, dean of the Schools 
of Engineering at Purdue, and a past-president 
and honorary member ASME. R. P. Kroon, 
chairman of the Applied Mechanics Division, 
presided. The dinner was held in the Cary 
Hall banquet room on the Purdue campus 
Speaking on the topic, ‘“The Enginecring 
Teacher,"’ Dean Porter said, ‘Our colleges 
and universities must not fail to appreciate 
the place the teacher occupies in developing 
people who are good, as well as scientifically 
competent, and who have a full appreciation 
of the importance of good government and a 
true appreciation of human values." 
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Decay of German Learning 


Dean Porter pointed out that the decay ot 
German learning during the reign of Nazism 
may be traced to the fact that universities in 
Germany were considered research centers 
and that teaching was incidental, ‘‘thus de- 
priving the German youth of a type of educa- 
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tion which encourages sensibility to human 
relationships. 

“The purpose of education is to civilize 
and humanize our young people so they will 
fit into their environment and will be making 
contributions as useful citizens,’ he said. 
“We are interested in having the engineer not 
only useful and competent in his field, but 
also a good citizen with a broad perspective, 
an open mind, and with a critical and con- 
structive approach to life; an individual who 
thinks clearly, acts courageously, and feels 
nobly toward others. Good engincering 
education should strive to develop the ability 
to do and to create as well as co chink, to 
communicate; it should train to make valid 
judgments and to evaluate ethical as well as 
practical situations." 

In discussing the characteristics of a good 
teacher, Dean Porter said, “All good teachers 
are necessarily scholars and researchers, and 
are constantly trying to excel in their field 
through che acquisition of new knowledge. 
It must be recognized that teaching is not 
only a science, but also an art. Every teacher 
has his own art. With some, it is mastery 
of the subject, with others it is a gift for 
clarity of expression or the power of per- 
suasion. In all cases, however, humanity is 
a distinguishing characteristic of the great 
teacher, who understands and loves his stud- 
ents as he understands and loves the subject 
he teaches. He must have the ability to in- 
spire and instill in his students sound char- 
acter, worthy ambitions, an iasight into right 
living, an understanding of the meaning of 
liberty, and an appreciation of human sanc- 
tity. 


Teachers as ASME Presidents 


Dean Porter pointed out that ASME has 
had 68 presidents since its founding in 1880, 
and that of these, 13 were enginecring teachers, 
a very large number considering the stall 
percentage of teachers in the membership of 
the Society. 

Another high light of che Purdue meeting 


AT THE BANQUET OF THE APPLIED MECHANICS DIVISION AT PURDUE UNIVERSITY, LAFAYETTE, IND 
Left to right at the speaker's table- Martin Goland, Nathan Newmark, Rolland G. Seurm, Lloyd 


H. Donnell, C. E. Davies, A. A. Potter, R. P. Kroon, John M. Lessells, R. E. Peterson, and 
Ralph Wiley.) 
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was a lawn party held in che Cary Hall Court 
on the evening of the first day. This enabled 
the wives as well as the members in attend- 
ance to become better acquainted. A tea 
was held also for the ladies. Another feature 
of general interest was the inspection trips 
to the Ross Gear and Tool Company and to 
the Lafayette plant of the Aluminum Com- 
pany of America 

R. G. Sturm, of che engineering mechanics 
department at Purdue, was chairman of the 
conference steering committee, which in- 
cluded R. C. Binder, D. E. Bloodgood, H. A 
Bolz, W. A. Knapp, R. W. Kettler, H. L. 


Solberg, and M. J. Zucrow, all of Purdue. 
The Central Indiana Section, headed by H. A. 
Bolz of Purdue, co-operated in the meeting 
as did the Applied Mechanics Committee of 
ASCE. Chairmen of the various conference 
committees included M. M. McClure, regis- 
tration; E. S. Ault, hospitalicy; E. W 
Azpell, housing; J. L. Waling, displays and 
exhibits; C. W. Beese, inspection trips; 
W. B. Sanders, special meals; Harry Ruben- 
koenig, transportation; A. R. Spalding, 
student aids; and Mrs. H. L. Solberg, ladies’ 
entertainment. 


OGP Division Holds One of its ‘“Most 
Successful’”’ Conferences 


NE of the most successful as well as the 

most enjoyable,"’ is how one of the 
members characterized the 1950 Oil and Gas 
Power Conference and Exhibit sponsored by 
the Oil and Gas Power Division of The Ameri- 
can Society of Mechanical Engineers at the 
Lord Baltimore Hotel, Baltimore, Md., June 
12-16, 1950. Behind this enthusiastic ap- 
proval was a near-record attendance, a sellout 
of exhibit space, and an excellent technical 
program which evoked spirited discussions 
at the technical sessions 

The opening event of the Conference was a 
welcome luncheon at which Col. L. G. 
Smith, chairman, ASME Baltimore Section, 
welcomed the delegates and introduced Walter 
F. Perkins, vice-president, Koppers Company, 
Inc., of Baltimore, who reviewed the indus- 
trial history of Baltimore. 

The technical program, which consisted of 
subjects of general interest in the oil and gas 
power field, was well attended. Such sub- 
jects as design features of the Nordberg 
radial engine, principles of foundation design 
for engines and compressors, starting require 
ments of Diesel engines on locomotives, and 
analysis of the exhaust process in four-stroke 
reciprocating engines, were among the papers 


discussed. Two panel discussions, one on the 
question of ‘‘What Drive for Marine Propul- 
sion?” and the other on ‘‘Heavy Fucls—-How 
to Handle and Burn Them—Make Them 


attracted large audiences. 

A welcome break came in the business pro- 
ceedings on Wednesday when the entire group 
inspected the U. S. Naval Engineering Experi- 
ment Station at Annapolis, going and return- 
ing by boat as guests of the Koppers Company, 
Inc. A general vote of thanks was extended 
to Koppers for its generous hospitality on this 
occasion. Other inspection trips were made 
to the Koppers Company, American Ham- 
mered Piston Ring Division, and Baltimors 
Transit Company 

On Monday, June 12, preceding the confer- 
ence proper, afternoon and evening sessions 
were devoted to lectures on corrosion, with 
Jehn C. Gibb of Socony-Vacuum Oil Com- 
pany acting as chairman. This was the third 
of a series of preconference lectures which 
have been so well received chat the Division in 
executive session voted in the future to make 
these lectures an integral part of the Contfer- 
ence and co publish chem in the proceedings 


At the close of the conference, outgoing 
chairman, L. N. Rowley, Jr., McGraw-Hill 
Publishing Company, Inc., New York, N. Y., 
received a vote of thanks for the splendid job 
he has done and surrendered the gavel to in- 
coming chairman, T. M. Robie, Fairbanks, 
Morse and Company, Chicago, Ill 

The Tuesday night banquet was presided 
over by L. N. Rowley, Jr., who introduced 
toastmaster Marvin W. Smith, president, 
Baldwin Locomotive Works, Philadelphia, 
Pa. Rear Admiral David H. Clark, Chief, 
Bureau of Ships, Deparement of the Navy, 
Washington, D. C., was speaker of the evening, 
giving a history of Diesel engines in the U. S. 
Navy. 


REAR ADMIRAL DAVID H. CLARK, CHIEF, 

BUREAU OF SHIPS, DEPARTMENT OF THE 

NAVY, ADDRESSING OIL AND GAS POWER 
CONFERENCE IN BALTIMORE, JUNE 1} 


Cleft. 
OF AWARD FOR HIS SERVICE AS 
CHAIRMAN, OIL AND GA¥ POWER DIVISION, 


R. TOM SAWYER RECEIVING CER- 


TIFICATE 


FROM L 
GAS POWER CONFERENCE I 


N. ROWLEY, JRj, AT THE OIL AND 
BALTIMORE, MD 
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ASME Calendar 
of Coming Events 


Sept. 18-22 

ASME Instruments and Regulators Division 
Conference, Municipal Auditorium, Buffalo, 
N. ¥ 


(Pinal date for submitting papers was May !, 
1950) 


Sept. 19-21 

ASME Fall Meeting, Hotel Sheraton, Worcester. 
Mass 

(Final date for submitting papers was May 1, 
1950) 

Sept. 25-28 

Petroleum Mechanical Engineering Conference 
Hotel Roosevelt, New Orleans, La 

(Pinal date for submitting papers was May 1, 
19050) 

Oct. 23-25 

ASME Fuels Division Conference, Hotel Statler, 
Cleveland, Ohio 

(Pinal date for submitting papers was July 1, 1950) 


Nov. 26-Dec. 1 
ASME Annual Meeting, Hotel Statler, New 
York, N. ¥ 

(Pinal date for submitting papers was Aug. 1, 1950) 
April 2-5, 1951 

ASME Spring Meeting, Hotel Atlaata Biltmore 
Atlanta, Ga 

(Final date for submitting papers—- Dec 


April 17-19, 1951 
ASME Process Industries Conference, Baltimore. 
Md 


1, 1950) 


(Final date for submitting papers—Dec. 1, 1950 


June 11-15, 1951 

ASME Semi-Annual Meeting, Hotel Royal York 
Toronto, Ont., Can 

(Final date for submitting papers —Feb. 1, 1951) 
(For Meetings of Other Societies see page 675) 


French Student Wins 
Rice Award 


RIOLLET of France, mechanical 
engineer and a June graduate of the 
School of Arts and Manufactures, Paris, 
France, is the recipient of the Calvin W. Rice 
Memoria! Scholarship Award for 1950-1951, 
presented by the Woman's Auxiliary to The 
American Society of Mechanical Engineers. 
Mr. Riollet is interested in steam and gas 
turbines and in the application of jet pro- 
pulsion and will study at Purdue University, 
Lafayette, Ind. 

This year the Rice Scholarship has been in- 
creased to $750. 


Opportunities 


= one thousand opportunities for 
graduate study, teaching, or research 
abroad during the 1951-1952 academic year are 
available under the terms of the Fulbright 
Act, it was recently announced by the United 
States Department of State. Openings are 
available in Belgium, Burma, France, Greece, 
Italy, Luxembourg, The Netherlands, New 
Zealand, Norway, The Philippines, United 
Kingdom and Colonies, Australia, Egypt, 
India, Iran, and Turkey. 

Grants usually include transportation, tui- 
tion, living allowance, and a small amount for 
necessary books and equipment. 

For application forms, write to The Insti- 
tute of International Education, 2 West 45th 
Street, New York 19, N. Y. Closing date is 
Oct. 15, 1950. 
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Fine Technical Library 
Serves Chicago 


SME RESIDENTS in the Chicago area are 
fortunate in having available the John 
Crerar Library which is one of the largest 
science and engineering libraries in the country. 
A booklet ‘For Economy in Research" pre- 
pared by the Library gives an account of its 
collections, special services, and facilities 
available to individuals and companies. The 
Library is a privately endowed free public 
library established in 1894 by the will of John 
Crerar, a wealthy Chicago manufacturer. 
The Library houses nearly three quarters 
of a million volumes of which some $5,000 


are in engineering. Its current and historic 
files of scientific journals, both foreign and 
domestic, are noted for their completeness. 

The library occupies the upper 11 floors of a 
building on Randolph Street at Michigan 
Avenue. Library hours are 9:30 a.m. to 9 
p.m. on Monday and from 9:30 to 5:30 p.m 
on other days except Sunday. 

The rates for special research projects and 
translations are normally $4.25 per hour. 
The Library also maintains industrial member- 
ships as a normal part of the Library mem- 
bership program co supplement the endowment 
income. Such memberships vary from $100 to 
$1000 a year. These subscriptions can be used 
to cover library research projects authorized 
by industrial members. 


Junior Forum 


Society Leadership Joins Junior Members 
in PD Conference 


NEW kind of ASME meeting is evolving 
out of the work of the National Junior 
Committee. 

This was apparent at the National Junior 
Conference on “‘What is Your P.D.?"’ held 
at the Semi-Annual Meeting in St. Louis, 
when thirteen junior members, cach represent- 
ing one of the Sections in Region VI, stood 
up ane by one and commented on different 
aspects of professional growth as it affected 
them. The clarity of the statements, the 
sound judgments of these young men had a 
profound effect on members of the Council and 
other leaders who make up the “strong back- 
bone of the Society,’ so much so, that 
D. Robert Yarnall, past-president and Fellow 
ASME, was moved to express pride that he 
was a member of an organization in which 
such a performance by its young men was 
possible. 

Men of this type, he said, were the kind he 
wanted to see in his own plant. At meetings 
such as this, Mr. Yarnall continued, small 
manufacturers could find young engineers of 
talent. Recalling how he and Mr. Waring 
started the Yarnall-Waring Company of 
Philadelphia on a shoestring as young men 
just out of college, he stated that he shuddered 
now at their audacity. In a simple, moving 
statement, Mr. Yarnall expressed hope that 
some of the young members present would 
start their own business, for “no other suc 
cess was so completely satisfying.” 


Other Conferences Planned 


The Conference was the second of four 
planned by the National Junior Committee for 
1950. The first, held at the Spring Mecting 
in Washington, D. C. (See pages 527-528 of the 
June issue) was a rewarding event for juniors 
representing Sections in Region Ill. A confer- 
ence on the same subject is planned for the 
Fall Meeting at Worcester, Mass., and for the 
Annual Meeting in New York, N. Y. 

Behind the idea of the Conferences is the 


ASME News 


farsighted generosity of the Old Guard Com- 
mittee which, under the leadership of F. D. 
Herbert, conceived the plan of paying the ex- 
penses of one junior member from cach Sec- 
tion of the Region in which each of the four 
national meetings were to be held in 1950. 
Building upon this financial support, the Na- 
tional Junior Committee selected a topic, 
invited speakers, and set up a simple plan 
whereby two veteran engineers would speak on 
professional development and would be fol- 
lowed by statements from each of the junior 
representatives on the same topic. In Wash- 
ington and in St. Louis, this procedure re- 
sulted in a meeting in which age and inex- 
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perience intermingled so completely that the 
gulf chat seems to be so stark a reality at 
most ASME mectings, disappeared. A family 
informality was created in which one junior 
acknowledged he found himself completely 
at home chatting with President Cunningham 

But the meeting just didn't happen to 
happen. First, it had the support of all 
members of the Council who made it a point 
to spend the remaining four hours of a long 
day in a hot room with young men of che 
Society. Second, as each member entered the 
meeting room he was introduced to the junior 
representatives and to other young men pres- 
ent. Third, in a moment of good fun, C. E. 
Davies and Don Jahncke, chairman, Na- 
tional Junior Committee, prevented a segre- 
gation by age by cajoling members of the 
Council and other distinguished leaders to 
break up and sit among the younger men 
Fourth, two excellent talks, the first by 1. T 
Monseth, of Westinghouse Electric Corpora- 
tion, St. Louis, Mo., reviewing what industry 
was doing to contribute to professional de- 
velopment of its engineers, and the second by 
C. M. Stanley, of the Scanley Enginecring 
Company, Muscatine, lowa, analyzing the 
basic factors of professional development, 
whose mastery was essential to professional 
maturity, provided an excellent springboard 
for comments by the junior representatives. 

But it was the caliber of the junior repre- 
sentatives who came prepared to maintain full 
command of a meeting planned to shed light on 
their own needs and aspirations and to ex- 
pose their own talents, which made the mecting 
such a new and hopeful experience for older 
members of the Society 


Guest of Old Guard 


The Junior representatives were: Central 
Indiana, John J. Huron, Indianapolis, Ind.; 
Central Illinois, David W. Atkinson, Peoria, 
Central Iowa, Paul W. Latham, Newron, 


AT THE CONFERENCE SPONSORED BY THE JUNIOR AND EDUCATION COMMITTEE 
(Left to right: C. M. Stanley, A. J. Snider, trd, and 1. T. Monseth 
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lowa; Chicago, L. A. Evers, Chicago, Ill, 
Fort Wayne, R. V. Huffman, Decatur, Ind.; 
lowa-Illineis, Marvin H. Linn, Moline, Iil.; 
Lewisville, Lawrence Churchill, Louisville, 
Ky.; Milwaukee, Robert J. Booker, Mil- 
waukee, Wis.; Ménmeseta, Daniel J. Green- 
wald, Jr., Se. Paul, Minn.; Nebraska, R. W. 
Mills, Lincoln, Nebraska; Rock Valley Réver, 
Henry F. Peterson, Rockford, Ill.; Sr. Joe 
Valley, Joseph L. Nemeth, So. Bend, Ind. ; 
and St. Lowss, S. M. Murray, St. Louis, Mo 

A. J. Snider, 3rd, Jun. ASME, Combustioo 
Engineering Superheater, Inc., Chicago, Ill., 
who was responsibie for arranging for speakers 
and liaison with the ASME Education Com- 
mittee, COsponsors, was chairman. He intro- 
duced D. H. Jahncke, chairman, National 
Junior Committee, who reviewed the work 
and plans of his group 


Industrial Training Programs 

Beginning with a review of industrial crain- 
ing programs, Mr. Monseth set the discussion 
on firm ground by providing a perspective in the 
history of graduate training in industry 
The first such courses were introduced about 
1900 but the greatest progress, he reported, 
was made since 1932 when che Engineers’ 
Council for Professional Development was 
established. Many companies recognized 
that continued education in industry was a 
responsibility of industry because the compe- 
tence of its engineers was its greatest asset 
About 1§ industrial areas have well-established 
graduate-training programs sponsored by local 
industries and universities. In smaller com- 
munities where such facilities are not available 
or not now organized, the professional socie- 
ties had an excellent opportunity, he de- 
clared, to aid some companies to meet the 
need. Self-initiated training programs are 
difficult ventures for young men. They nced 
aid and encouragement to sustain them 

The ultimate aim of professional develop- 
ment, Mr. Monseth concluded, was a man 
who had the capacity to act and think as an 
individual. 

An Individual Responsibility 

Continuing the theme of individual re- 
sponsibility for professional competence and 
active citizenship, Mr. Stanley offered the 
young men nine points as guide posts to pro- 
fessional maturity. Five of these were in the 
field of engineering and four were the univer- 
sal ateributes of the educated man. Not only 
did he comment on each, but he assigned 
numerical values to each point and asked the 
audience to make a personal audit as he 
described them. Those who received the 
perfect score of 20, were invited to leave 
There was nothing more of advice that he 
could give them, Mr. Stanley said. 

The nine points follow. One through cight 
have a maximum evaluation of two and 
point nine a maximum evaluation of four 

1 Continuous development of your tech- 
nical specialty. Are you learning more and 
more about your job? 

2 Knowledge of your company's policy 
Do you know all about your company's 
business? How and why it is and does? 

3 Broadening your engineering founda- 
tion. Do you read about trends and develop- 
ments in fields outside your specialty? 


4 Knowledge about the engineering pro- 
fession. Do you know what ECPD and EJC 
are and what they are doing? Does unity of the 
profession mean anything to you? 

5 Engineering registration. Are you regis- 
tered? Are you taking proper steps to become 
registered? 

6 Communication skills. Do you take 
every opportunity to improve your ability to 
write lucidly and to speak publicly? 

7 Human relations. Are you improving 
your knowledge of human relations and de- 
veloping your skill to use them to your ad- 
vantage in working with people? 

8 Basic social and economic problems. 
Do you know the cause and effect relating to 
social and economic problems which motivate 
the economic life of your country? 

9 Participation. Do you carry your share 
of the load in the life around you-—in your 
community, professional society, church? 


The Juniors Speak 

Mr. Atkinson, representing the Central Illi- 
nois Section, was impressed by the guidance 
value of Mr. Stanley's nine points. He sug- 
gested that the Junior Committee use them in 
giving direction to future programs. 

Mr. Churchill of the Louisville Section, 
said he was disturbed by an unsound attitude 
so often encountered among his fellows. To 
Mr. Stanley's nine points, he wanted to add a 
tenth: Artitude. Do you get things done? 
Do you judge your worth to your employer 
by what you actually produce? 

Mr. Mills, of the Nebraska Section, directed 
the discussion to the young man who finds 
himself in a small community, virtually iso- 
lated from other professional engineers. What 
aids are available to such a man, Mr. Mills 
asked? 

A plea for more responsibility sooner in a 
graduate engineer's career was made by Mr. 
Huron of the Central Indiana Section. The 
right to learn by making mistakes encour- 
ages initiative and develops resourcefulness, 
he claimed 

Mr. Huffman, of the Fort Wayne Section, 
said the junior who found himself weak on 
Mr. Stanley's points 3 and 4, should 
engage in professional-society work and benefit 
by the associations created by such activity. 
In a professional society away from the im- 
mediate responsibility of the job, young men 
and old can exchange ideas on professional 
matters in an atmosphere of leisure and good 
tellowship. 

For Paul Latham, of the Central Iowa Sec- 
tion, the conference was a stimulating new 
experience. It enabled him for the firse time 
to attend a national Society meeting. He was 
deeply appreciative of the privilege accorded 
him by the Old Guard Commitee. 

Commenting on Mr. Monseth's talk, Mr. 
Murray of the St. Louis Section, cautioned 
members in charge of industrial training pro- 
grams about allowing such programs to become 
stereotyped. He questioned the value of such 
training in an organization which emphasizes 
details of a program rather chan the personal- 
ities of those for whom the program is designed. 

Mr. Peterson, of the Rock River Valley Sec- 
tion, spoke highly of the inspiration, the 
new ideals, the high standards of perform- 
ance which can come out of the Junior Confer- 
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ences. When the representatives report what 
they saw and heard in St. Louis, an audience 
much larger than the one present would benefit 
by the discussions, he said. In a shy reference 
to the kind of recognition that means some- 
thing at the grocery store, Mr. Peterson spoke 
up for more flexibility in job classifications. 

The final comment from a junior representa- 
tive came from Mr. Evers of the Chicago Sec- 
tion, and was framed as a question. What was 
industry doing about the nongraduate engineer 
who has developed high competence in a nar- 
row field? Would industry promote him in 
preference to the graduate whose training wa 
broad and whose industrial experience was cut 
short by military service? 

Replying to Mr. Evers, Mr. Monseth 
stated emphatically that industry has learned 
from experience the value of the graduate 
engineer and backs him because of his good 
foundation for growth. The complexity of 
American industrial life, Mr. Monseth added 
was making the self-made man a rarity. 

It was a right good “prayer meeting!" 


Engineering Societies Person- 
nel Service, Inc. 


These items are from information furnished 
by the Engineering Societies Peérsonne! 
Service, Inc., in co-operation with the 
national societies of Civil, Electrical, 
Mechanical, and Mining and Metallurgical 
Engineers. This Service ts available to all 
engineers, members or not, and is operated 
on a nonprofit basis. In applying for 
positions advertised by the Service, the 
applicant agrees, tf actually placed in a 
position through the Service as a result of an 
advertisement, to pay a placement fee in 
accordance with the rates as listed by the 
Service. These rates have been established 
in order to maintain an efficient nonprofit 
personnel service and are available upon 
request. This also applies to registrant 
members whose availability notices appear 
in these columns. Apply by letter, addressed 
to the key number indicated, and mail to the 
New York office. When making application 
for a position include six cents in stamps for 
forwarding application to the employer and 
for returning when necessary. A weekly 
bulletin of engineering positions open is 
available at a subscription of $3.50 per 
quarter or $12 per annum for members, 
$4.50 per quarter for nonmembers, payable 
in advance. 


New York Chicago 
8 West 40th St 84 East Randolph Street 
Detroit San Francisco 


100 Farnsworth Ave 57 Post Street 


MEN AVAILABLE! 


Mecnanicat EnGtneer, BME, June, 1950 
some airplane-mechanic, machine-shop experi 
ence. Some strain-gage work in college. Prefers 
design or stress analysis Me-743 

MEecCHANICAL ENGINEER, candidate master's 
ME, also BS applied mathematics. Two years’ 
experience analysis, development of servomecha- 
nisms. Advanced study of thermodynamics, 
heat transfer, air conditioning, vibrations. De- 
sires interesting position. Me-744. 

Meceuanicat Enorneer, KME, recent gradu 
ate, 26, ex-Air Force officer Desires responsible 
position with promising future. Interested in re- 
search, testing, development, power, heat trans- 
fer, or design. Location open. Me-745. 


' All men listed bold some form of ASME 
membership. 


(ASME News continued on page 694) 
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IN BOILER 
BLOW-DOWN 
SERVICE 


Because they eliminate the commonest source 
of trouble and expense in ordinary blow-off 
valve service, Yarway Seatless Blow-Off Valves 
mean real economy to boiler plant operators. 
Yarways have no seat to score, wear, clog and 
leak. Lubrication is usually the only mainte- 
nance they require. 


Yarway introduced the seatless principle 
with the balanced sliding plunger many 
years ago...has constantly improved and 
adapted it to meet modern service require- 
ments. Mechanical and metallurgical research 
in Yarway’s own Steam Laboratory antici- 
pates changing conditions ... keeps Yarway 
valve design ahead. 

There is a Yarway Seatless Blow-Off Valve 
for every pressure. Iron body for 50 to 200 
Ibs., steel body for higher pressures. 


SEND FOR FREE BLOW-OFF VALVE BOOKLET. PLEASE 
INDICATE THE PRESSURE OF YOUR BOILERS. 


YARNALL-WARING COMPANY 
108 Mermaid Avenue, Philadelphial 8, Pa. 
Branches in Principal Cities 


(Above) —Cross section of Seatle: 
Valve, flanged. 


OPERATION: After valve h 
closed, shoulder on balanced 
contacts upper followé 
orcing it down into 
pressing packin 

making an absolutely tight valv 


(Below)—Balanced Sliding 
Packing Rings and Glands. 


WAY BLOW-OFF VALVES 
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Process- Equipment MBCHANICAL Eno 
NEBR, now reporting to president of manu 
facturer chemical equipment. Thirteen years’ ex- 
perience includes c industry and high 
Pressure honor graduate leading univer- 
sity. Me-746 

Mecnanicat Ewowees, master's, Vale, June, 
1950, 24, married. Fourteen months’ experience 
in heating and ventilating. Desires position in 
either heating and air-conditioning design or 
machine design. Will relocate. Me-747 

Mecuanicat Encinern, 23, BSME, SMU, 
1949. Experience in oil field, machine shop, 
foundry (nonferrous) construction, farming 
Desires position in foreign country of extensive 

travel, Central or South America preferred 
Me 748-435-C 

Mecuanicat 30, married, BSME; 
eight years’ experience, including assistant fore- 
man machine shop; industrial methods; pro 
duction engineering; research and development 
with nationally known paper converter 
more responsibility. Metropolitan area 

e 

Macaanicat Enotneeer, 26, BME, one 
year teaching thermo and lab One year gradu 
ate studies. Desires any ME work, with prefer 
ence for heat-power. New York City Me-750 

Mecnanicat Ew eee, 30, married, BME 
seven years’ experience production and proposi 
tion engineering with manufacturing concerns 
including preliminary design to final product ap 
proval Jesires position with arteety for 
advancement and responsibility Me-751 

Encineser, 24, veteran, conscien- 
tious and determined, receiving MSIE, August 
Penn State Two years’ experience in manufac 
turing and research. Prefers position within 50- 
mile radius of Philadelphia, Pa Available imme- 
diately Me-752 

Mecwanicat Enoinenr, 35, background in 
business-machine field, twelve years’ experience 
in administrative, research, noise-reduction engi 
neering, development, machine and product de- 
sign, testing, manufacturing methods, materials, 
and shop practices. Desires executive level as 
administrative or chief engineer, and possibly 
plant management Me-753 

Mecnanitcat Encineer, graduate, 27, family, 
employed; six years’ experience in responsible 
position in design, production, operation of air 
conditioners desires permanent engineering 
department position with medium-sized company 
producing mechanical products or air conditioners 
New England, New York, or New Jersey 
54 


POSITIONS AVAILABLE 


Enoineer, 30-35, mechanical 
graduate, five years’ experience in installation of 
machinery and maintenance of equipment in roll- 
ing mull, paperboard, or other heavy industry, to 
supervise maintenance in rubber. manufacturing 
plant Midwest. Y.3097D 

Propuction Enoineer, 32-40, mechanical or 
industrial degree preferred, industrial engineering 
and production-control training essential Must 
have at least ten years’ work experience, with 
minime of five years’ experience in industrial 
engineering, production control, or production en- 
gineering Must have supervisory ability in at 
least one of these fields) Experience in metal- 
working industry essential, cold-heading experi 
ence desirable Must be capable of co-ordinating 
production, wage incentives, and processing, with 
production foremen and supervisors; also of co 
ordinating these functions with sales and cost 
personnel. $7000-$10,000. East V-3719 

Time-Srupy Surervisor, broad experience in 
machine shop, stamping, assembling, to supervise 
staff for electromechanical instrument manufac 
turer. $5500-$86000 Southern Conn. Y-3729 

Executive PLannine anp Layout Encinerr 
to plan, lay out, and install new machinery, will 
also be expected to purchase machinery, particu 
larly along the lines of stamping, screw machines, 
heating and plating machines for small-parts 
manufacture such as instruments be oe hes, etc 
$8000 $10,000 New England V-3751 

Mecwanicat Desioner, 30-40, prefera 
bly graduate mechanical engineer; special study 
in communications and electronics desirable 
Supervise 25 to 40 designers and draftsmen and 
respensible for development and design of all ra 
dio mechanical parts and related equipment 
co operate with sales department in preparation 
of new equipment specifications and in negotu 
tions concerning equipment to be sold; conduct 
field tests on mechanical aspects of equipment 
and trouble shooting of customer installations 
previous experience as chief or assistant chief de 
sgn eng f in @ manufacturing company with 
a wide range of design work where cost nidera 
tions and economy of space were of great impor 


tance Volume-production experience most 
essential, Salary open. New York State 
V-3756 


Corer Mecnantcat Enoinese, 40-55, with at 
least ten years’ experience in industrial construc 


tion, particularly mechanical trades such as heat- 
ing, plumbing, and air conditioning. $7000. 
Nort New Jersey Y- 3758 

Curer Encrneer, 35-45, with mechanical de- 

ee, and preferably with a chemical-engineering 

legree as well. Experienced in « process indus- 

try, preferably chemical. Will be responsible for 
the entire engineering department in the plastics 
division of a nationally-known company. 
$10,000-$12,000. Midwest. Y-3780 

Assistant Plant Enoinerr, 35-38, mechanical 
degree, responsible for supervising the mainte- 
nance of all plant facilities and equipment and the 
development of new equipment for manufacturer 
of base and fabricated nonferrous products 
Previous experience as plant engineer, assistant 

ant engineer, or master mechanic with heavy 
industry background in metal processing 
$10,000. Midwest. Y-3797 

Generar Saces Manacer, 35-45, mechanical 
graduate, with several ore experience in the 
conveyer and materials-handling industry or ex- 
perience with industrial equipment or machinery, 
preferably spent in sales with an understanding of 
the engineering and manufacturing problems in- 
volved. Will be responsible for the development 
of an effective sales organization, and the distri- 
bution and sale of standard equipment for manu- 
facturer of power-driven conveyer systems and 
materials-handling equipment. $20,000-§25,000. 
Kast. Y-3818. 

Facrory Manacer, 42-52, mechanical gradu- 
ate, with at least ten years’ managerial experience 
covering supervision of machine shop, foundry, 
assembly, and test of power-plant accessories and 
industrial equipment. Must have excellent rec- 
ord covering labor and industrial relations 
$10,000-$12,000 plus bonus. New York, N. Y¥ 
Y 3828 


Sarery Enorneers, up to 40, with three years’ 
or more experience with metalworking and manu 
facturing field on safety work, hydraulic presses 
helpful Automobile manufacturing Safety en- 
gineering on automotive manufacturing Manu- 
facturer of «autos. $4200-$6000. Michigan 


InsTeucror on Assistant Prorrssor, under 
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54, master’s degree required; PhD preferred 
Some industrial experience desirable, teaching 
experience preferred, but not essential. Able to 
instruct in the materials testing and engineering 
materials, heat engineering, machine design, and 
mechanical drawing for a university. $3300 

$4400 for nine months. Northwest United 

20 


ASSISTANT ADMINISTRATION ENGINEER, 28-38 
basic engineering or physics education with extra 
work in business administration. Must have 
ability to deal with high-level scientists and re- 
search workers. Knowledge of personnel and 
purchasing. Informed about engineering re- 
search office procedures. Administrative duties 
for engineering research organization. 800 
$6000. Illinow. R-6622 

SuPeRINTENDENT, good practical and 

rvisory experience, including knowledge of 
me inder heads for a manufacturer. Salary open 
Midwest. R-6624 

Devecorment Enorneer, mechanical or elec- 
trical graduate, 30-45, experienced in original de- 
velopment and design works on heavy automatic 
machinery. Desirable that candidate have one 
or more machinery patents to his credit. $5 
$7200 pilus benefits. Illinois. R-6627 

MECHANICAL ENGINEER, 21-50, graduate. 
minimum of five years’ experience on steam 

wer-plant design, heating, ventilating, power 
piping desigu, specification writing, and prefer 
ably some field experience Experience in a 
railroad-engineering department desired wil 
be responsible for the preparation of preliminary 
studies, delineations, and cost estimates, com 
plete working drawings, specifications, and de- 
tails. Must be U. S. citizen. Must pass rigid 
physical examination. $7134. Alaska. Y-3859 

MAINTENANCE SUPERINTENDENT, 35-48, me 
chanical or chemical engineer, with five years 
supervisory work, maintenance-construction, 
process-plant equipment and buildings. Knowl 
edge of product design; informed about pro- 
duction problems. Take charge of maintenance 
construction of buildings, processing equipment, 
and power plant for a food-product manufac- 
turer. $8000-$9000. Southern Il R-6648 


Candidates for Membership and Transfer in the ASME 


HE application of each of the candidates 

listed below is to be voted on after Aug. 25, 
1950, provided no objection thereto is made 
before that date, and provided satisfactory 
replies have been received from the required 
number of references Any member who has 
either comments or objections should write to 
the secretary of The American Society of Me- 
chanical Engineers immediately 


KEY TO ABBREVIATIONS 
Re-election; Rt = Reinstatement; Rt & 


= Reinstatement and Transfer to Member 


R 
NEW APPLICATIONS 

Por Member, Associate, or Junior 

Eowarp Henry, MacKenzie, British 
Guiana 

Antony, Wuttam Elkton, Va 

Bapoer, Warren, Fairmont, W Va 

R. V Ridgewood N. J 

Beekman, Myron C., Royal Oak, Mich 
Berkowitz, Brooklyn, N. Y. 

V 1 

Biswas, Bimacenou N., Dartford, Kent, Eng 
land 

Bork Horr. F., Whiting, Ind 

Canton, Ohio 

Boxcnakot, Ropert E., Rockford, lil 


Borpa. Nicworas B., ‘Lomas de Chapultepec, 


Mexico, D. PF. (Rt) 
BRAVERMAN, JERRY Pa 
Broker, Wacrer C., New York, Y. 
Buenrer, Erwin, Schaffhausen, 
Carpenter, Raven Indianapolis. Ind 
Corpier, Lee G., Je, Drexel Hill, Pa 
Crrssman, GLENN P., Detroit, Mich 
Cucver, Henev Chicago, Il 
Curcer, M., Hagerstown, Md 
Daucen, Paut A. N. Cantos, Ohio 
Davis, A. L., Schenectady, N.Y 
Duan, Lyte A., Walnut Creek, Calif 
Derrenmaver, Henry C Milwaukee, Wis 
Rta T 
Denart, Eowarp J, Chicago, Il 
Roper? L., Overland, Mo 
Eoeven, T., Bethel, Ohio 
Farugur, G . Karachi, Pakistan 
Fetcows, Epwtn, Schenectady, N. 
Frexs, G., Pittsburgh, Pa 
Four, Harry A., Coatesville, Pa 
FRANKENBE Ropericx A Pa 
Fucus, Wa nN, New York, Y 
Goon, Paut Freperick, Beitimore Md 


Gratrr, G. L., Samoa, Calif 

Granack, ANprew Pati, Hammond, Ind 
Gross, Hexsert C., Jr., Philadelphia, Pa 
S., College Station, Texas 
Hapyjrs, Joun, Lafayette, In 

Herman, FRANK Oak Teno 
Hem«e, P. E., Troy, N 

Henverson, C. Ronert, Detroit, 
Henriksen, K., Ithaca, 

Hervu, THos. P., Pine Meadow, (Rt) 
Horner, Eowarp A., N. Sacramento, Calif 
Houser, Perry L., Chicago, Ill 

Hupson, James A., S. Charleston, W. Va 
B., Jr., Chattanooga, Tenn 


Irwin, Evoene D., Cedar Rapids, lowa 

Jessop, Steruen W., Detroit, Mich 

Jorpan, E., Omaha, Neb 

Jorpan. Jacon, New Castle, Pa 

Josut,. M Yew York, N.Y 

Kapam, Buaurap Y Belgaum, Bombay Prov 
ince, India 

Kessier, Norman H.. Cedar Rapids, lowa 

Kreck, Cart F., Lombard, Ill 

Kurrzwet, Terrence J , Alliance, Ohio 

LaMorte, Ferptnanp, III, Louisville, Ky. 

Laverty, Norman P., Santa Monica, Calif. 

Livinoston, Peter A., Niagara — Ont., Can 

Lopet, Rosert A., Notre Dame 

Lunes. Joun F., Schenectady, N & T) 

Lyon, Frep H., Potsdam, N. Y 

Maclsaac, James J., Detroit, Mich. 

Matone, FranK J., Rio de Janeiro, Brazil 

Manaco, Josern B, Columbia City, Ind 

Muucer, Frep A., Wilmington, Del. 

Lere, New York, N. 

Nave, Hoyt La Guaira, Venezuela 

A. Bayne, Annapolis. Md. 

Newman, J., Baltimore, Md 

Novy, Raymonp F., 

Overs, James L., New York, 

O'Connor, Joun M m 

Ovsyer, ANDrew J., Belleville, N. J 

Pace, Cuartes W., Hammond, Ind 

WuttamM H., Bethesda, Md 

Prunty, Rosert E., Rapid City, S. Dak 

Ruoors, Kerra H, Laramie, Wyo 

Rice, Harotw W., Los Angeles, Calif 

Rowerts, Grynn W , Schenectady, N. Y 

Roperers, H., New York, N. 

ROSENBERG, ALAN S., Maplewood, N. J 

Rucker, Horron B., Atlanta, Ga 

Suarrer, Enwin Cuinton, Detroit, Mich. 
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When the problem is moving air or gas, 
turn to R-C dual-ability to supply 
accurate, dependable answers 


That’s one job we know, inside-out. For almost a century. 
we've been air-and-gas specialists, exclusively. Without 
being immodest, we think our engineers are the best in- 
formed in the industry, on blowers, exhausters, gas pumps 
and related equipment. 

They have an extensive line to draw on, too. They make 
unbiased recommendations between Centrifugals and Ro- 
tary Positives—we're the only company offering this dual 
choice. With capacities ranging from 5 efm to 100,000 
efm, we can supply standard units closely matched to the 


job, for efficiency and economy. 

As to how R-C equipment performs, our old-time, 
repeat customers are the best answer to that. They'll 
testify that you will reduce your buying and operating 
problems when you call on R-C air-and-gas specialists. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


508 Michigan Avenue, Connersville, Indiana R-C Cycloidal Rotary Pump for handling 
gos or vapor, together with liquids, in 
petroleum or chemical processing. 


FOR ALMOST A CENTURY 


ONE OF THE DRESSER INDUSTRIES 
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terials,’ Differential Equations’’; wrote many 


D.. Aurors, technical papers. Mem. ASME, 1915. Survived 

Suomen, James K_, St. Louis, Mo by two children, Orton Wells Boyd, Chevy Chase 
Md. and Dorothy May Boyd, Columbus, Ohio.’ 


Surra, L., Ind 


Suara, Pavt C., North Hills 
L., Weslaco, Texas Walter Rodney Cornell (1882-1950) 
F. Crayon, Wesleyville, Pa. (Rt) W. Cornett, professor, mechanics of 
Waren E.. Minneapolis, Mina engineering, Cornell University, died May 27, 
Socumes, Bexnagp, Los Angeles, Calif 1950. Born, Vineland, N. J., July 19, 1882, 
Sreas, R. Dixow, Great Neck, N.Y Parents, Hunter and Agnes Lydia (Judson). 
Sutstvan, James J., Fall River, Mass Cornell. Education, BS, Rutgers University, 
Surrow, Warrer G., Ja., Los Angeles, Calif 1907; CE, Cornell University, 1915. Married 
Vaw Aatst, Jounann H. W., Glendale, Calif Edna G. Tree, 1911 Mem. ASME, 1925. 
Van Creve, H., Camden, N. J 
Waostem, Joseru, Chelsea, Mass William Langdon Dearborn (1867-1950?) 
Rochester, N.Y L. whose death was 
Wanse, Witte R., Juneau, Alaska recently reported to the Society, was a retired 
N., Nugegoda, Ceyton mechanical engineer B Peston 
Wwoos, B.R., Jn Chattanooga, Feb. 1, 1867. Parents, John Langdon and 
Wooo, D., Schenectady, Sarah ‘Abbot (Smith) Dearborn. Education, 
mechanics arts and civil engineering, Massa- 
GANGS GRABING chusetts Institute of Technology, 1888. Married 
Transfers to Member and Associate Ellen Eustis, 1904; children, Langdon and 
Auct, Wacpemar P., Salt Lake City, Utah Eustis. Jun. ASME, 1892; Mem. ASME. 1917. 


Hesto, A, Dallas, Texas 
Wu. Je , Philadeiphia, Pa Andor de Bodor (1881-1950) 

Nicwotas Pa in January, 1950. Born, Budapest, Hungary, Nov 
ja, Detroit, 25, 1881. Education, ME, University of Buda- 
Mixaut, Yoakers, N. ¥ children, Violet an ‘ear Mem. AS) 

oust, W. St. Paul, Minn 

PLAMANN, Joun AUGUST J Jay Duan (1874-1950) 


Lewrs, Joun L., Philadelphia, Pa 


Serra, Rowaro C., Clifton, N. J J. Jay Duwn, retired 1946 as assistant to the 

Tras, Howarp L., Racine, Wis vice-president, National Tube Co., Pittsburgh, 

Toumaw, Raymwonp H., Westboro, Mass Pa., died at his home in Ellwood City, Pa., May 

“i Tom«ins, Stanton E., Ann Arbor, Mich 9, 1950 Born, Marysville, Ohio, Sept. 30. 
i Vane, Francis F., Rockville, Md 1874. Parents, Jeremiah Mason and Harriett 
i Wessteom, Davi B., Wilmington, Del A. (Snyder) Dunn Education, attended Ohio 
Wurre, A. O., Ja, Atlanta, Ga State University; honorary DS, Geneva College. 

Zavoony, Rockledge, Pa. Married Martha Denman, 1896 Ressived a 

vansfers from S Junior 400 medal from the King of Belgium, 1919 for services 

Teansfors foom Student Member te rendered during World War 1. Mem. ASME, 


1917. Survived by wife, two sons, John 
Moneterey Park, Calif., and Eric, Baltimore, 
Md.; two daughters, Mrs. E. C. Wright, Tusca- 
lousa, Ala., and Mrs. Robert A. Laedlein, Pitts- 
burgh, Pa., and four grandchildren 


Obituaries 
Herbert Vrooman Ennis (1884-1950) 
V. Ennts, retired engineer, died Feb. 
James Elisworth Boyd (1863-1950) 14, 1950. Born, Paterson, N J, June SN 
Parents, William C. and Kate E. Ennis. uca 
Bows, preteens of me tion, high-school graduate; Polytechnic Institute 


chanics, Ohio State University, died at his home 

in Columbus, Ohio, May 10, 1950. Born, 

Muskingum County, Ohio, Nov. 6, 1863 —— 

~eph and Susan Lavina (Riley) oyd 

- BS, Ohio State University, 1891; George Grant Guthrie (1904-1950) 

wnell University, 1806. Married Emma Geerxoe Grant Gurnee, project engineer, 

c lark Wells, 1893 (died 1942). Received ammé Burns and Roe, Inc , New York, N. Y., died at 

Medal from Ohio State University, 1938 his home in Westfield, N. J]. May 3. 1950 
Author of “Mechanics,” “Strength of Ma Born, Rochester, N. Y., Feb. 29, 1904. Parents, 


of Brooklyn. Jua. ASME, 1910; Mem. ASME, 
1921 
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ft Bell and Maude Alice Guthrie. Education, 
E 


Married Bery! Ruth 
McGraw Prize, 1935. Mem. ASME, 1937 
Survived by wife, a son, John, three daughters, 
Nancy, Sally, and Wendy; and his mother. 


Robert Roy Robertson (1883-1950) 

Rosert R. Roserrson, retired engineer of 
design and construction, Los Angeles Bureau of 
Power and Light, died May 17, 1950, at his home 
in Los Angeles, Calif. Born, Albion, Mich. 
March 2, 1883. Parents, Mott Orville and 
Henrietta (Cool) Robertson. Education, BSME, 
Purdue University, 1907. Married Clara R. 
Gosma, 1909; son, John M. (missing in action, 
1942). Mem. ASME, 1919. Served the Society 
as chairman, Los Angeles Section, 1932. Sur- 
vived by wife, a brother, Clarence, and sister, 
Ada May 


David John Rowland (1880-1950) 

Davm J. Rowtanp, partner, Rowland and 
Burns, mechanical and consulting engineer, 
New York. N. Y., died at Memorial Hospital, New 
York, N. , May 21, 1950. Born. Llantrisant, 
Glamorgan, Wales, Jan. 10, 1880. Parents, 
William and Eleanor (Williams) Rowland 
Education, Pratt Institute. Naturalized U. 5 
citizen, 1921 Married Carrie Louise Jones, 
1904. Mem. ASME, 1923. Survived by wife, 
a son. David J, two daughters, Elizabeth L 
and Ernestine E.; and a sister, Ernestine A 
Rowland. 


A. Camp Streamer (1885-1950) 

A. Camp Sreeamer, former vice-president 
Westinghouse Electric Corp., in charge of its 
East Pittsburgh (Pa.) works, died at his home 
in Forest Hills, Pa., om May 4, 1950. Born, 
Boulder, Colo., Nov. 23, 1885. Parents, Francis 
M. and Lula A. (Walker) Streamer Education 
BSEE, University of Colorado, 1907; honorary 
DE, 1946. Married Flora E. Goldsworthy, 1911; 
children, Flora Ethelyn and Douglas (deceased) 
Mem. ASME, 1943. Former president, National 
Electrical Manufacturers Association. Survived 
by wife, a daughter, Mrs. W. A. McChesney 
Philadelphia, Pa.; a sister, Mrs. E. B. Place 
Evanston, Ill., and two half-brothers, R. H 
Durwood, San Antonio, Texas, and L. A. Dur 
wood, Boulder, Colo 


William Edward Sullivan (1898-1950 

am EB. Suttivan USN, com 
mander, Puget Sound N Shipyard, Bremer- 
ton, Wash. died May 4 Born, Iron 
River, Wis., June 23, 1898. Parents, James 
Edward and Elizabeth (Nixon) Sullivan. Educa 
tion, graduate, U. S. Naval Academy, 1920 
MS, Columbia University, 1927. Married Mar- 
jorie Goodman, 1922. Received Legion of 
Merit for work in South Pacific and gold star for 
services at Pearl Harbor. Survived by wife 
and daughter, Naidah; a brother, J. A. Sullivan, 
International Falls, Minn, and two sisters, 
Mrs. C. L. Crandall, Dayton, Ohio, and Mrs 
H. A. Anderson, Santa Rosa, Calif 


Killey Eldridge Terry (1883 1950) 

E. Terry, director of engineering 
SD. Warren Co.. Cumberland Mills, died 
April 1, 1950, in Portland, Me. Born, New 
Bedford, Mass., May 2, 1883. Parents, Killey 
Eldridge and Mary Terry Education, graduate 
Massachusetts Institute of Technology, 1906 
Married Pauline Schumaker, 1914 (died 10948 
Mem. ASME, 1914 


Keep Your ASME 
Records Up to Date 


EADQUARTERS depends on its master 
membership file for answers to hundreds 
of inquiries daily pertaining to its members. 
All other Society records and files are kept up 
to date through changes processed through it. 
The listings in future ASME Membership Lists 
will be taken directly trom the master file. It 
is important to you that it lists your latest 
mailing address and your current business 
connection 
The mailing form on this page is published 
for your convenience. You are urged to use it 
in reporting recent changes. 
Your mailing address is important to Head- 
quarters. Please check whether you want your 
mail sent to home or office address. 
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Du-Fast sander and polisher 
attachment for nome utility 4” 
electric drill. Attachment only 
by Du-Fast, Inc., N.Y. 


e Cellular rubber does not become a “product” 
until you make it one in your application of 
its known qualities as insulation against shock, 
vibration, sound and air and temperature 
transmission. 


Du-Fast, Inc., wanted a sander / polisher block 
sufficiently resilient for conformation to 


to become 


this product feature 


curved and irregular surfaces, yet firm enough 
for efficient sanding and polishing. Du-Fast 
got the resiliency they wanted in the illustrated 
Spongex form compounded for the desired 
density and compression range and molded 
to the specifications of the unit it serves. 


In every industry there exists problems that 
Spongex cellular rubber may solve. Think 
about it. If your thoughts are on vibration, 
insulation, cushioning, gasketing, sealing or 
sound damping, we can be your greatest help. 


THE SPONGE RUBBER PRODUCTS COMPANY 


301 Derby Place, Shelton, Conn. 
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to an imaginative product designer... yy &f 
‘4 
® 
yielded this idea 
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Z 
‘THE NEW EQUITABLE 


Weather-conditioned with 
the nation’s largest 


HEAT PUMP 


Equipped throughout for 
lasting efficiency with 


JENKINS VALVES 


The new Equitable Building ia Portland, Oregon, 
presents an impressive array of “firsts” in ultra- 
modern construction. 

Most notable innovation is the reverse cycle re- 
frigeration—the intriguing new “Heat Pump”—for 
all-year air conditioning. This superbly engineered 
system either heats or cools the building, as needed, 
and in certain seasons, provides heating in some 
zones, and cooling with humidification in others, 
both at the same time. 

To be economically practical, this highly flexible 
system must operate with uafaltering efficiency. 
Every component was selected for dependable per- 
formance and exceptional durability. 

The choice of Jenkins Valves, 582 in all, for all 
pump and convector lines, and for general pipe- 
lines as well, is significant. It is further proof that 
leading architects, engineers, and contractors rely 
on Jenkins whenever the installation must meet the 
highest standards of efficiency amd economy. 

Despite their extra value, yom pay mo more for 
Jenkins Valves. For new installations, for all re- 
placements, let the Jenkins Diamond be your guide 


to lasting economy. 


Sold through leading Distributors everywhere. 
Jenkins Bros., 100 Park Av@, New York 17. 
Jenkins Bros., Led., Montreal, 
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IN PORTLAND, OREGON 


\AS 


SEED 


Owner: 
EQUITABLE SAVINGS & LOAN ASSOCIATION 


Architect: Genera! Contractor: 
PIETRO BELLUSCHI ROSS B. HAMMOND CO. 


snlting En, Mechanical Contractor: 
P. S. LORD 


JENKINS 


MECHANICAL ENGINEERING 


Lag) 
| 
| 
| 


Announcements of current advertisers 
in MECHANICAL ENGINEERING 
and A.S.M.E. MECHANICAL CATALOG . 
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Available literature or information may be secured by writing direct to the 


NEW EQUIPMENT 


Unique Device 
Makes First 30° O.D., 
Alloy Corrugated Piping 

The first 30-inch O. D., chrome-moly, cor- 
rugated piping was recently formed on this 
umique device in the metal-fabricating shops 
of The M. W. Kel Co., refinery and 
chemical engineers of Jersey City, New 
Jersey. 


Totalling some 90 feet over-all, eight pieces 
of this relatively large diameter pipe were 
shaped for the major part of the exhaust 
steam line from a topping turbine in a main 
ower station of a metropolitan utility in the 
Best. (Note: Consolidated Edison’s Hud- 
son Avenue Station, Brooklyn, New York.) 

Beyond physical size itself, the major 
problem in tabrication, according to Kellogg, 
was to preclude cracking, a defect much more 
apt to occur in forming chrome-moly than in 
working either carbon or carbon-moly steels. 
Through carefully controlled incremental 
heating and subsequent compression on this 
specially devised machine, he corrugations 
were made, giving the final corrugated piping 
five times the flexibility of plain piping. 


Stainless Steel Bellows Now Available 
In Complete Range of Sizes 


Chicago Metal Hose stainless steel bellows 
are available in a complete range of sizes. 
They are ideally suited where problems of 
pressure, high and low temperatures, and cor- 
rosion are factors. They are especially suited 
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turer and 


for applications of control devices and instru- 
mentation, such as regulators, valves, steam 
traps, shaft seals, expansion connections and 
flexible connector for misalignment. 

CMH stainless steel bellows are manufac- 
tured in single and multi-ply construction 
and various lengths, dependent upon appli- 
cation requirements. 

Bellows or bellow assemblies with standard 
fittings or fittings to customer's specifications 
can be supplied. Fitting attachment may be 
attached by electrical circular seam welding 
to assure leakproof uni metal assemblies. 
For further information write Chicago Metal 
Hose Corp., 1308 South Third Ave., May- 
wood, III. 

Snap-Switches Stamped 
“On” and “Off 
With New Press Assembly 

A new power press assembly for stamping 
commonly used molded plastic snap-switch 
levers with the lettering “ON” and “OFF” in 
white or other color is effered by Acromark 
Elizabeth, N.J. Only the dial feed assembly 
is new, the heating head and color tape or 
foil feed having been previously announced 
for another adaptation. 


The tape feed for hot stamping is, however, 
new in one respect, viz; a split tape or foil is 
fed from two feed rolls, one to hot stamp 
“ON” and one to hot stamp “OFF” in their 
angular positions. The hot stamping dies 
themselves are engraved in a “U” shape at 
an angle on face to match the switch lever. 

The switch levers are placed in specially 
developed nesting fixtures (eight on the dial) 
which insure positive positioning and result- 
ant perfect stamping. After each switch 
handle is hot stamped in white or other 
color, it passes toward succeeding stations of 
the dial and is knocked off and down a chute, 
two stations past the stamping position. 
This leaves ample time for the operator to 
load the switch levers at a speed of 3000 per 
hour or greater if press speed is increased. 

Essentially, this new development is inter- 
esting for three reasons—1, It utilizes split 
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tape for color marking in two postions at 
nearly right angles. 2. It shows how a pre- 
cision nesting fixture can hold uniformly 
molded parts of special shapes in position for 
hot stamping in color. 3. It shows how 
simply a hot stamping assembly can be 
adapted to a standard power press. 

For further information write—The Acro- 
mark Co., 345 Morrell St., Elizabeth 4, N.J. 


Morse Roller Chains and Parts Are 
Now Packaged 

Effective at once, the Morse Chain Co. of 
Detroit, Mich. and Ithaca, New York, a 
division of Borg-Warner Corp., will package 
its complete line of Morse roller chains and 
parts — the first complete packaging program 
n the history of the industry. 

R. J. Howison, general sales manager, said 
the costs of packaging will be absorbed by 
Morse completely. 

Benefits of the new program will be felt 
primarily by Morse distributors and custo- 
mers who have reported steady rises in han 
dling costs, Mr. Howison said. 

“In the future,” he declared, “Morse prod 
ucts will come to them in individual, cor- 
rugated cardboard cartons, sturdily con 
structed and plainly labeled. Not only will 
this program expedite the shipping, storage 
and ordering of chains and parts, reducing 
handling costs to a mimmum, but it also will 
simplify inventory problems.”’ 


Buyers and distributors of roller chains and 
parts in the past have been compelled to pur- 
chase or build special drawers and bins in 
order to handle ms loose items, he said. 

Roller chains and parts are dipped in a lub- 
ricant at the factory before shipment as a 
rust preventive, Mr. Howison said, pointing 
out that such items, unpackaged, attract and 
collect shredded paper or excelsior while in 
shipment, and dust and grime while in stor- 
age. “This problem also will be eliminated 
by Morse’s new packaging program,” he 
said. 

Eighteen cartons of varying sizes have 
been designed to handle the complete Morse 
line, including standard quantities of indi- 
vidual links and roller chain in lengths of 5, 
10, 50, and 100 feet. The cartons range in 
size from 24/5” 28/5" for links, to 
19'/," 3*/,” for roller chain. 

Specially-designed, disposable reels, made 
of corrugated material and packaged in in- 
dividual cartons, will be used for roller chains 

Continued on Page 40 
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High pressure or low, there is a 
Giennini precision pressure transmitter 
thot meets your requizements for remote 
indication, recording of control. 

From less than | up to 10,000 psi, with 
various types of resistance and inductive 
oviput values, Giannini precision pres- 
sure transmitters are designed to with- 
stand extremes of acceleration, tempera- 
ture, vibration, while at the same time 
retaining their accuracy ond their fast 
response choracteristics. They are stand- 
ord with the Leaders.” Write for booklet. 
G. M Giannini & Co, Inc, Pasadena |, Colifornia 


You Need Not 
your 


IRVING “VIZABLEDG"” TREADS 
With The Distinct Nosing 


LIGHT 
STRONG 


Press locked type with pertoreted plate nosing. 
CATALOG ON REQUEST 


IRVING SUBWAY GRATING CO., INC. 
Offices and plants at 
50-10 27th St., Long island City 1, N. Y. 
1819 Tenth St., Osklend 20, Calif. 
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in 50- or 100-foot lengths. Four sizes of such 
reels and cartons have been designed, = 
largest being X 24/9", 
Howison said. 
Roller chain from */,” pitch to #/,” pitch to 
*/,” pitch will be packaged in cartons 
for 5. and 10-foot lengths, and in enclosed reels 
with 50- or 100-foot capacities. Chain of 1” 
pitch will be packaged in 5- and 10-foot boxes 
-. $0-foot reels. Larger chains, up to 
1/,” pitch, will be pack in 10-foot boxes. 
Connects , roller, and offset links of #/,” 
pitch throug 1" pitch will be packaged 25 to 
a box. Larger sizes will be packaged in 
smaller quantities per box, depending upon 
size. 
Each box or carton will feature an easily- 
read balaal the size and quantity of the 
contents, said. Decisions on 
carton sizes were affected not only by stand- 
ard lengths and quantities, but by weight, he 
said. The heaviest carton—containing a 10- 
foot coil of 2'/;” pitch roller chain—weighs 
110 pounds. 
A four-page pamphlet, describing the new 
ackaging program in detail, can be obtained 
by writing the Morse Chain €o., 7601 Central 
, Detroit 8, Michigan, and asking for 
folder F 57-50, 


G. E. Announces 
New Tri-Clad* Brake-Motor 

General Electric is now offering its line of 
Tri-Clad motors equipped with Stearns 
magnetic brakes as - er it was 
announced _ recentl 
Smali and Medium Kony DE Divisions. 

All types of Tri-Clad motors up to 20 
hp, 90 lb-ft static torque are available with 
the explosion-proof, electrically operated 
brake, a product of the Stearns Magnetic 
Manufacturing Co., Milwaukee. 


The new compact brake-motor retains 
all the features of the standard Tri-Clad 
construction, it was said, and is for applica- 
tion on cranes, hoists, conveyors, machine 
tools, printing presses, laundry machines, 
etc. G, E, assumes unit responsibility for 
both brake and motor. 

For flexibility, brake combinations are 
selected to operate at 100 and 150 per cent 
of full-load motor torque. A single adjust 
ment nut sets the torque for specific load 
conditions, thus enabling operation below 
maximum rated torque whenever possible 
to conserve brake linings and lengthen brake 
life. 

Brake linings are fabricated of high 
friction material for long lite without re- 
placement, and in normal operation the only 
maintenance required is the simple screw 
driver adjustment which compensates for 
wear. A wear indicator, viewed through a 
peed window, tells when this is necessary. 
Manual release, a standard teature on the 
new G-E unit brake-motor, is easily accom- 
plished by removing the plastic window 
which covers the combination hand release 
and wear indicator. 

All brakes, even on open motors, are totally 
enclosed, and the brake cover is sealed to 
the motor housing providing protection from 


DRY — OR SUBMERGED IN 
WATER, GASOLINE OR 
CORROSIVE LIQUIDS 
APPLICABLE OVER A WIDE 
TEMPERATURE RANGE — 
even where oil solidifies or 
carbonizes EXCELLENT 
AS A CURRENT-CARRYING 
BEARING. 


GRAPHITE METALLIZING 
“CORPORATION 


1058 NEPPERHAN AVENUE, YONKERS 3. NEW YORK 
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| = OF FRICTION OPERATES 
: Riveted type with grating nosing. 
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harmful atmospheres, dust, and dirt. To 
safeguard against accidental harm to per- 
sonne! and equipment, the brake will con- 
tinue to hold even if power fails during 
operation, it was said, because of its spring- 
set, solenoid-release design. 


*Registered Trade-Mark 


Inconel *“*T”’ Sections Made Available 
In Standard Size 

for High Temperature Equipment 

Availability of hot rolled Inconel in equal 
“T” sections has been announced by The 
International Nickel Co., Inc. As produced 
at the company’s Huntington, West Virginia 
Works, the “T”’ sections are made in a stan- 
dard size 1'/, by 1*/2 by '/, inches, and in 
lengths up to 15 feet. The weight is approxi- 
mately 2?/, pounds a foot. 


The primary purpose of the new product is 
to provide manufacturers of furnaces and 
other high temperature equipment with 
ready-made and uniform structural parts at 
considerable economy over the cost of fabri- 
cating those parts in their own shops. The 
section can be welded, riveted, or otherwise 
ioined without difficulty. 

While production to date has been limited 
to Inconel, for which a wide market exists in 
industrial fields requiring high resistance to 
heat and where size requirements are more or 
less uniform, the sections can be produced in 
nickel and Monel where tonnage demands are 
sufficiently high in standard sizes. Low ton- 
nage requirements in special sizes are not 
economical to roll. 

The Inconel “T” sections will be carried in 
stock by distributors of Inco products 
throughout this country and Canada. 


New Electric Fork Truck 
Offers Increased Speed, 
Capacity and Efficiency 


A new electric battery-powered ““Truc- 
loader,” 1000-pound fork-lift truck an- 
nounced by Clark, has the following note- 
worthy features: (1) Automatically acceler- 
ated control as standard equipment—power 
controlled through a master switch, in turn 
controlled by an automatic timer, to provide 

Continued on Page 42 
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‘You'll get them with a 
Bruning Whiteprinter 


100 Reade Street, New York 


\ 
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Copy your drawings, records and 
reports fast with a Bruning 
Whiteprinter. It’s the fastest, cleanest, 
most economical way to copy. 

You merely place your original on 
a sheet of Bruning Whiteprint paper 
and insert both into the Whiteprinter.* 
Within seconds, out comes an exact, errorproof, 
smudgeproof copy — a crisp, easy-to-read, 
properly developed positive print! 


NO PLUMBING 


You can make an unlimited quantity of prints — any size up 
to 54” wide by any length — in black-on-white or any of 
20 color combinations. They come out flat, dry, stacked. The last 
copy is as clean and sharp as the first. 

To install your Bruning Whiteprinter, you merely plug it in. 
It is mobile — requires no plumbing, no exhaust duet. 

Five models offer a complete range of capacities. Reduce your 
copying costs, get copies faster and eliminate copying errors — 
get a Bruning Whiteprinter! 


* Ii your original is opaque, the Whiteprinter quickly copies 
it onto translucent stock from which you make as many 
hiteprints as you want 


BW Poper, Film, & Cloth 
Drafting Mochines 
Tracing Papers & Cloths 
Erasing Machines 
Drafting Room Furniture 
Drawing Instruments 
Drawing Materials 

Slide Rules 

Surveying Instruments 
Technical Books 


CHARLES BRUNING COMPANY, INC. 


Offices in Principal Cities 


RUNING 


HITEPRINTERS 


———————— SEND COUPON FOR BULLETIN 
Charlies Bruning Company, inc. 
100 Reade Street, New York, N. Y. | 
Please send me: [_] Free Booklet No. A-1056 describing the Bruning Whiteprint Process | 
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WHERE A DRIVE NEEDS 
ADJUSTABILITY coe 


For example — in this 
power saw, the blade 
must be adjustable 
around both its hori- 
zontal and its vertical 
axis—and while oper- 
ating, it is moved back 
and forth on the sup- 
portbar. AnS.S.White 
flexible shaft will 
readily solve this 
tricky drive problem. 
Can you conceive of 
any other drive for the 
saw blade that would 
have the necessary ad- 
justability and be 
nearly as simple? 


This is just one of a great many design 
problems that S.S.White power drive and 
remote control shafts will solve with ut- 
most simplicity — and with the economy 
that goes with simplicity. It will pay 


every design engineer to be familiar with 


the range and scope of these versatile, 
dependable mechanical elements. 


WRITE FOR BULLETIN 4501 


It contains basic facts and data 
on flexible shaft selection and 
application. Copy sent on 
request. Write today. 


THE WHITE DENTAL MPC. 
DEPT. 10 EAST 40th NEW YORK 16, N.Y. ae 


FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS—MOLDED RESISTORS 


Oue of Americas AAAA Tadustrial Enterprises 
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even acceleration of motor speed. (2) Con- 
trol is non-plugging type; direction of travel 
cannot be changed until motor comes to full 
stop. (3) “Dead man” brake operated off 
the drive shaft of the drive motor—sets auto- 
matically whenever the driver’s seat is va- 
cated. The directional control lever locks in 
neutral automatically when the driver leaves 
his seat. (4) Increased load capacity with 24 
inch load-center rating. (5) 30 per cent 
higher speed, and (6) Maximum accessibility 
for easy service and maintenance. 

An outstanding improvement claimed for 
the new machine is the use of a separate 
motor to provide power for the hydraulic 
pump. Result is an 80 per cent increase in 
lifting — tilting speeds over the former 
model. The lift-control lever is of new de- 
sign, to permit foolproof identification and to 
operate in the same direction as the action 
desired—pull straight up to raise the forks, 
push down to lower the forks. 

Similarly, the drive motor functions with 
greatly increased efficiency because it has 
nothing to do with the hydraulic system. 

Uprights of rolled alloy steel, proved satis- 
factory on Clark's larger models, provide 
added strength to the lift assembly. Lift 
heights are available in a range from the 
standard of 84 inches, with overall height of 
61 inches, to 130 inches and an overall eight 
of 84 inches. 

Steering mechanism is of new design for 
use with the pivoted type steering axle. 

Kickback is entirely eliminated. 

Standard tires are demountable cushion 
type. Pneumatic and pressed-on solid tires 
are optional, 

Full information on the new electric Truc- 
loader may be had upon request to Clark 
Equipment Co., Industrial Truck Division, 
Battle Creek, Mich. 


New High-Range Megger Insulation 
Tester 

The higher and wider ranges now available 
in Megger Insulation Testers are extremely 
useful in several kinds of field tests, par- 
ticularly in testing circuit breaker bushings, 
and in making time-resistance (dielectric 
absorption) tests on apparatus which has 
relatively high 10-minute insulation resis- 
tance values, 


The extremely wide range of the new 
instruments is accomplished by two over 
lapping scales which results in an 84/, inch 
scale length, as against 3'/, inches in the old 
instruments. A simple switch selects be- 
tween one scale or the other without the 
use of a multiplier or divider. 


MECHANICAL ENGINEERING 


FLEXIBLE SHAFTS 
| 
| | 
| | 
\ 
| | | 
| | 
| 


e Keep Informed 


This new high range Megger instrument 
gives the maintenance engineer a simple, 
relatively inexpensive tool for detecting the 
deterioration in bushings. In the cases of 
some generators, transformers and cables 
with relatively high 1-minute insulation 
resistance values, which may increase with 
time during time-resistance tests, the instru- 
ment range should be high enough to permit 
this increase of resistance with time to be 
accurately observed. 

These are only a few typical cases where 
these new higher and wider ranges offer 
decided advantages. The increased useful- 
ness of these instruments will be reflected 
in applications in the fisld of preventivy: 
maintenance and production testing. 

Our new 24-page Bulletin 21-20 will be 
sent on request to those who desire complete 
information. James G. Biddle Co., 1316 
Arch St., Philadelphia 7, Pa. 


De Laval—IMO Rotary Pump 

The new De Laval A313A IMO pump is a 
general service screw-type rotary pump de- 
signed for pumping petroleum sake, and 
other light or viscous fluids as required for ro- 
tary and steam atomizing oil burners, oil 
transfer, lubrication, hydraulic systems and 
similar services. Capacities to 85 gpm . . . 
pressures to 150 psi. The bulletin contains 
a cross-section drawing, description of the 
IMO pumping principle, viscosity tables, di- 
mension drawings and table of standard 
NEMA motor frame sizes. Main features of 
the pump include: Pulsation tree flow. 
Pump can be mounted in any position and 
driven by direct connected shaft, V-belt or 
chain. Mechanical shaft seals. Pre-lubri- 
cated bearings. Optional types of mount- 
ings. 
For further information write the Advertis- 
ing Department, De Laval Steam Turbine 
Co., Trenton 2, N. J 


Unusual Temperature and Pressure 
in Mercury Boiler Call for Ingenuity 
in Tubing Construction by 
Babcock & Wilcox 

Unusual conditions of temperature and 
pressure in a boiler unit when mercury vapor 
instead of steam is generated, called for 
ingenuity in the design and construction of 
two mercury boilers by The Babcock & 
Wilcox Co. for a new power plant operating 
on the mercury steam cycle with no separate 
steam boilers. 

The plant, opened early this year, is the 
Schiller Station of the Public Service Co. of 
New Hampshire at Portsmouth and is the 
first mercury unit power plant in which there 
is no steam generated from the combustion 
ot fuel. The plant was designed and built by 
the General Electric Co. The two B & W 
mercury boilers generate the mercury vapor 
and superheat the steam used in the cycle. 


In the binary cycle mercury vapor is gen- 
erated and produces power in a mercury tur- 
bine. The heat rejected from the mercury 
cycle produces steam which in turn generates 
power in a steam turbine. In the Ports- 

Continaed on Page 4 


THE NORTHERN PACIFIC 
TRANSPORT COMPANY 


Quoting from their letter of 
October 17, 1949: 
“We ran our first test on Lusaiprate $22 in 
March, 1945, in 3000 series Timken tandem- 
drive, worm axles. That year we experienced 
considerable trouble with wartime drivers 
and very poor roads, causing us no end of 
trouble. The oil that we were using set up to 
tar in 10 to 15 thousand miles. The Lusai- 
PLATE $22 proved so satisfactory we installed 


it in all our worm-gear, hypoid, and two 
speed axles. This enabled us to change our 
oil-change period from 15,000 miles to 40,000 
and on some applications, depending on 
speeds and temperatures encountered, we 
raised the change period to 60,000 miles, 
or approximately once a year. Our overhaul 
periods were stretched from 50,000 to 
100,000 miles, and repair parts bill cut 50% 
with the increased mileage.” 


Naturally with the economies that this 
company enjoyed through the use of 
Lusripiate Lubricants on worm-axles, 
they extended the use of LUBRIPLATE to 
other parts of their equipment. The sav- 
ings in parts, time, money and increased 
efficiency are equally startling. Let us 
send you the entire report of where they 
are now using LuBRIPLATE and what it 
is saving them. 

Lusriptate Lubricants will prove just 
as effective for you in your plant in re- 
ducing friction and wear. They are differ- 
ent from any other lubricants you have 


DEALERS EVERYWHERE .. 
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ever used. They save power, prevent 
rust and corrosion and definitely arrest 
progressive wear. 

Lubricants are available 
from the lightest fluids to the heaviest 
density greases. There is a LupRipLaTe 
Product best for your every lubrication 
requirement. Let us send you Case 
Histories of savings that others in your 
industry are making through the use of 
Lusripcate Lubricants. Write today. 

LUBRIPLATE DIVISION 


Fiske Brothers Refining Company 
Newark 5, N. J. Toledo 5, Ohio 


. CONSULT YOUR CLASSIFIED TELEPHONE BOOK 


THE MODERN 
LUBRICANT 
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A VACUUM 


Vacuum metallizing and coating, 
originally developed for bomb sight 
lenses and aviators’ goggles, is now 
applied to many everyday products 
— weh as avtomobil ts, re- 
frigerator name glam, costume 
jewelry, children’s toys, and scores 
of other items. In many cases, the 
atomthick coating it produces is 
really a beouty treatment. In others, 
vacuum metallizing permits important 
pr Metallized 
bomb sights, for example, permit 
direct sight into the sun. Again and 
again, the vacuum metallizing beauty 
bath has improved products and in- 
creased their sales potentials. 


in 


Hg. abs. or lower. 


los Angeles, San F i Seattle. 
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Kinney Vacuum Pumps work here too! 
This continuous vacuum metallizing 
machine, developed by Distillation 
Products Industries, employs diffusion 
pumps and Kinney Rotary Vacuum 
Pumps to create the low absolute pres- 
sures required. 

Because of their high pumping speed, 
their wear-free operation, and their 
ability to consistently create extremely 
low ultimate pressures, Kinney Rotary 
Vacuum Pumps are ideally qualified for 
all types of vacuum processing work 
— distillation, exhausting, coating, and 
metallurgy. If you are planning to use 
low absolute pressures, by all means 
write for Bulletin V45 and learn more 
about Kinney Pumps. 


Single Stage Kinney Pumps available in eight sizes: capacities from 13 to 
702 cu. ft. per min. — for pressures to 10 microns Hg. abs. Compound Pumps 
in three sizes: 5, 15, and 46 cu. ft. per min. — for pressures to 0.5 micron 


KINNEY MANUFACTURING COMPANY 
3582 Washington St., Seston 30, Mass. 


Representatives in New York, Chicago, Cleveland, Houston, New Orleans, Philadelphia, 


Foreign Representatives: General Engineering Co. (Radcliffe) Ltd., Station Works, Bury Road, 
Radcliffe, Lancashire, England . . . 
W. S. Thomas & Taylor Pty., Ltd., Johannesburg, Union of South Africa . . . 
Zurich, Switzerland . . . 


Horrocks, Roxburgh Pty., Ltd., Melbourne, C. |. Australia . . . 


Novelectric, Ltd., 


C.L.R.E., Piazza Cavour 25, Rome, italy. 
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mouth plant each of the two mercury boilers 
serves its own 7,500 kilowatt mercury turbine 
and the steam produced by both serves a 
25,000 kilowatt steam turbo-generator, mak 
ing the installed capacity of the plant 40,000 
kilowatts. 

The mercury boilers are equipped for either 
oil or pulverized coal firing and convert 
liquid mercury to mercury vapor correspond 
ing to the steam in a steam boiler unit. The 
mercury vapor passes through a mercury tur 
bine driving an electric generator. In the 
mercury turbine the pressure and tempera- 
ture of the mercury vapor is reduced and the 
mercury exhausts into a heat exchanger or 
condenser boiler which functions as a con 
denser in a straight steam plant. Due to the 
high temperatures corresponding to the low 
pressures of the mercury vapor, as compared 
to steam, the heat given up by the mercury 
vapor in this heat exchanger is at a high 
enough temperature level to produce steam 
in the condenser boiler. The heat given up 
by the mercury vapor, instead of being dis 
carded as in the case with steam in the usual 
steam turbine condenser, in this binary cycle 
is absorbed by water in the condenser boiler 
and generates steam at a pressure of approxi 
mately 650 Ibs. per square inch. 

The steam generated by the condensing 
mercury in the condenser boiler is taken back 
to a superheater located in the combustion 
gas outlet of the mercury boiler where the 
steam is superheated to approximately 825 
F. There are two mercury boilers, each 
serving a 7,500 kilowatt mercury generator, 
and the steam from each pair of the heat ex 
changers or condenser boilers returns to the 
superheater located in the ‘mercury boiler 
serving that turbine. The superheated 
steam from the two superheaters, one in each 
mercury boiler, is combined and serves a 
25,000 kilowatt turbo-generator. The steam 
part of the biaary cycle is similar to any 
steam plant. This plant at design rating is 
expected to have a net heat rate of 9,200 Bru 
yer kilowatt hour. The high fuel costs at 
Portsmouth are offset by the low heat rate 
of this cycle, and the plant is the most efh- 
cient of its size or installed capacity. 

The temperature corresponding to the 
pressure at which the mercury vapor is 
tormed in the mercury boiler dictates the 
use of materials which are suitable for the 
stresses encountered under these tempera 
ture conditions. The mercury drum and the 
wall headers which are not exposed to the 
fire are of SA-280'/, chrome. The wall tubes 
which are exposed to the fire are of Croloy § Si. 

The furnace is completely mercury cooled 
by walls of tubes on approximately 1°/,” cen 
ters. As the specific volume of mercury 
changes rapidly with increase in temperature 
and the formation of mercury vapor, the 
diameter of the tubes is successively in- 
creased. The front and rear walls, for in 
stance, are 1'/,” O.D. by 7's” LD. at the bor- 
tom, increasing to 1°/,” O.D. by 1” L.D. and 
finally to O.D. by LD. at the 
top. The side walls increase from 1°/,” O.D. 
by #/,” LD. at the bottom to 1'/,” O.D. by 
LD. at the top. 

This is accomplished by welding the re- 
quired size tubes together to form a long tube 
with varying inside diameter. These tubes 
are joined to the top and bottom headers by 

elding. 

All the tubing for the boilers was fabricated 
at the Beaver Falls (Pa.) plant of The Bab 
cock & Wilcox Tube Co. and the welding job 
was done at the B & W shops at Barberton 
(Ohio) where excellent facilities and metal- 
lurical controls are available. 

Side walls were formed of five similar sec- 
tions, each consisting of 28 tubes. These 
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THE RIGHT OIL | 
BURNER OR GAS 
BURNER FOR YOUR JOB 


TYPE “S-A” 
1. (For use where steam is available) atomizes 
———— and burns completely, the lowest 
and cheapest grades of fuel oil and tar, 
requiring only low oil pressure and tem- 
peratures. Send for Bulletin No. 21 


TYPE “S-A-L” 

2. (Large capacity burner similar to TYPE 
“S-A-R") is adaptable in combination with 
powder coal burners in large boilers. 
Send for Bulletin No. 24. 


COMBINATION 
GAS AND 


BURNE 
the “AIROCOOL” Gas Burner in com- 
bination with a TYPE “S-A-R” Oil Burner 
Send for “Airocool” brochure 


“AIROCOOL” 
GAS BURNER 
4. (Of venturi type) assures low turndown 
without burnback. Send for “Airocool” 
brochure 


TYPE “S-A-D” 

. (Refuse Oil Burner) burns acids or caustic 
oils, sludges, asphalts, tank bottoms, 
polymer oils, heavy petrolatum, organic 
oi! residuums, waste cutting oils, sulphite 
pulp liquors, ete. Send for Bulletin No. 21. 


NATIONAL AIROIL surner co. ine. 


Main Offices and Factory: 


1239 E. SEDGLEY AVE., PHILADELPHIA 34, PA. 


Southwestern Division; 2512 South Boulevard 
Houston 6, Texas 
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plattens of tubes were set up in jigs in the 
shops for welding to the wall headers, and the 
entire platten was shipped as a unit to the job 
site. 

The front and rear walls were similarly 
formed, each of four sections of 32 tubes, shop 
welded to provide for the continuously in- 
creasing side diameter, and were welded to 
the bottom header in the shops. At the top 
of the front and rear walls these tubes form 
a convection heat excha bank called the 
fog bank, the tubes of which are joined to 
the mereury drum. 

The top side wall headers are connected to 
the mercury drum through outside vapor lines. 

The mercury drum is provided with six 
large downcomers which are connected to the 
supply system feeding the lower header of 
each front, rear and side wall section. 


New Large Hydraulic Index Table 
A ed by Deni 

To meet the continuing demand for higher- 
speed, automatic feeding and ejecting equip- 
ment for faster-moving production lines in all 
industries, The Denison Engineering Co. of 
Columbus, Ohio, is now making a 33” auto- 
matic Index Table (with 24” work-circle) 
that can be used on either their 35-ton Multi- 

ress or other makes of equipment. It is 
Eydraulically powered, provides variable 
speeds for any preselected indexing rate from 
10 to 70 indexes per minute, and positions the 
dial with an accuracy of plus or minus 
.002”. When installed on the Multipress, it 
is powered by the pumping unit of the press 
through the control system of the press. 
The table can also be operated by a small 
auxiliary pumping unit when used with other 
than hydraulic equipment. 


A completely self-contained accessory, the 
table is available in 6 and 12 station types. 
It operates from, and in positive sequence 
with, the action of the press ram through the 
contro] system of the hydraulic power unit. 
This provides positive interlock. The ram 
cannot descend while the table is in motion, 
and the table will not rotate until the ram 
has completed its cycle. Also, since opera- 
tion is automatic, the operator can stand well 
away from the press ram as an added safety 
factor. 

An important feature of this new Index 
Table is said to be a positive looking device 
that holds the dial firmly in place at each 
station. The connecting linkage between 
driver and locking mechanism releases the 
locking pin as the table prepares to rotate 
through each cycle. 

The tooling stations are accurately located 
about the circular dial. The dial is rotated 
and indexed by a Geneva arbor drive mech- 
anism. This mechanism is actuated by a 
variable speed Denison fluid motor, powered 
by the Multipress pumping unit. The fluid 
motor and a speed-sequence valve are flange 
mounted to the left rear of the table. A 
simple knurled knob adjustment on the valve 

Continued on Page 46 


cylinders 
e the job 


Ledeen Cylinders ore Good Cylinders + 


CYLINDER SPEEDS 
PRESSURE TESTING 


Quickly voried hydraulic testing pres- 
sures up to 3500 P.S.1. are new avail- 
able from regular air supply of 100 
P.S.1. through the use of this standard 
12” diam, x 12” stroke Ledeen Heavy 
Duty Cylinder. User makes gate valves 
of several sizes, requiring varying 
pressures for approval test. 

Ledeen cylinder ects as an air-oil 
booster, operated by the 
regular air supply. It re- 
ploces a motor and 
pump. Pressures are 
quickly varied by 
@ valve in the 
air supply line. 


Ledeen Cylinders are Good Cylinders 


Stondard 
Ledeen cylinders 
and mounting 

attachments ore 
available from 
distributors’ 

stock in major 
cities. Special 


+ Ledeen Cylinders are Good Cylinders 


cylinders on 

There are 
ledeen 

Write for Medium Duty, 

New Heavy Duty 


Bulletin 


and Super Duty 
cylinders for air, oil 
or water operation 
ready to help you, 
wherever you have to 

push or pull « lift or 
lower * press of squeeze * 
tilt or turn * open or close 


Ledeen Cylinders are Good Cylinders 
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Ever been 
haunted by 
an"ERASURE GHOST’? 


The beauty of Arkwright Tracing Cloth is its permanent 
translucency — built all the way through the cloth by a 
special process. Arkwright will take the heaviest erasures 

without “ghosting”. You can count on clear, clean prints 


from drawings on Arkwright cloth years after you make them. 


You can re-ink over erasures on Arkwright Tracing Cloth without 
feathering or “blobbing’’. You can be sure there are no pinholes, 
thick threads or other imperfections in the cloth to bother you, 


Every roll is carefully inspected before leaving the factory. 


Think a moment. Isn't it an unnec- 
essary risk to put your important 
drawings on inferior tracing 
cloth or paper? A sample 
will show you the difference. 
Write Arkwright Finishing 
Company, Providence, R. |. 


AMERICA’S STA 
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rmits regulating the rate of table travel. 
5 d, in a stepless range, can be changed 
while the table :s in motion. 

rations of the Multipress and Index 
Table combination can be made completely 
automatic by use of automatic hopper feeds 
and automatic ejection devices. Some 
typical ways of automatically ejecting 
finished work from the table tooling include 
mechanical brush-off, push-out, or punch- 
through, and air pressure, with air valves 
actuated by downstroke of the press ram. 
A cam track can be provided under the table 
dial, permitting various cam arrangements 
for automatic ejection of parts, or for raising 
or lowering ejection tooling. 

A built-in “skip-station” accessory is avail- 
able on this model of Index Table. It per- 
mits hurdling from one to five stations with- 
out loss of time at each idle station. This is 
reported to be a particularly desirable fea- 
ture for short production runs or when tool- 
ing size limits the number of stations that can 
be used on the dial. 

According to the manufacturer, the Index 
Table with Multipress provides a combina- 
tion that is adaptable to many different pro- 
duction jobs in large or small shops and in all 
types pete hg The index table is ap- 
plicable to operations and equipment other 
than those normally associated with press 
work. 

Complete data is available from The Deni- 
son Engineering Co., 1171 Dublin Road, 
Columbus 16, Ohio. 


New Hydraulic Shovel Attachment 
Speeds Handling, Eliminates Shocks 
A scoop shovel attachment for fork-lift 
trucks, designed for full hydraulic operation 
through the cycle of picking up a load, tilt- 
ing back for carrying, dumping and return to 
scooping position, is announced by the Indus- 
trial Truck Div. of Clark Equipment Co. 
Chief advantages of the new design, ac- 
cording to the Clark bulletin, are faster oper- 
ation, absorption of shocks detrimental to 
the uprights and to the entire truck mechan- 
ism, and elimination of need for a costly cover 


The shovel is designed to handle smali 
stampings, scrap steel, small castings, sand, 
gravel, stoker coal, grain, ashes, fertilizer, 
salt, wet mixed concrete and other similar 
materials which will fall through a 2!/:-inch 
screen. It is easy to install and detach, and 
is interchangeable with standard forks and 
other attachments. Self-sealing hose coup- 
lers are part of the standard equipment. The 
device is pivoted on two cantilevers that ex- 
tend from a fixed steel plate secured to a 
truck's fork bars by fork guides at the top, 
and clamps at the bottom. 

A hydraulic cylinder, controlled by an aux- 
iliary valve, tilts the shovel from a carrying 
position 30 degrees above horizontal to a 
dumping position 45 degrees below with up- 
rights vertical. A chromium-plated piston 
rod is used, and the honed and highly-pol- 
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ished cylinder walls are protected from abra- 
sive materials by a wiper in the cap. 

A full load of material may be carried with 
safety in the new shovel when it is tilted back. 
It can dump the load from any height with- 

out shock to the upright assembly. 
The shovel is simple in design but rug- 
gedly constructed of '/,-inch steel-plate with 
a '/pinch-steel center-reinforcing plate run- 
ning from “4 to bottom. The leading edge 
is a five-inch-wide blade of specially-hard- 
ened steel welded in place. 
The shovel may be obtained in widths of 
38 inches to 72 inches; capacities range from 
8 cubic feet to 15 cubic feet. It can be in- 
1d stalled on Clark gas-powered and electric 
battery-powered fork-lift trucks with stand- 
ard rated capacities of 2,000 pounds to 7,000 
pounds. 

This device is available for Export sale. 

Further information is available from the 
Clark Equipment Co., Industrial Truck Div., 
Battle Creek, Mich. 


New Mechanical Drives for Meters, 
Controllers and Recorders 
Feature Detachable Escapements 
and Space Saving 

Two new “midget” mechanical drives for 
instruments, meters, and other apparatus re- 

uiring timing—and characterized by a 
“capsulized” escapement mechanism which 
can be detached for service or replacement 
are announced by the Pittsburgh Equitable 
Meter Div. of Rockwell Manufacturing Co., 
sales agents for the Macnick Division of the 
same firm. Overall diameters are only 
31/, in. and in. respectively. Both 
models require only 1**/;5 in. between the 
plane of the driven chart (the rotation of cir- 
cular dials and recorder charts being the most 
common use for such mechanisms) and the 
mounting ring. 


The larger model (#24-3) has an 8-da» 
wind and a basic 24-hour rotation. Patented 
“turrets,” which merely snap on the main 
arbor, are available to convert the 24-hour 
rotation to 2-hour, 3-hour, 4-hour, 6-hour, 
8-hour, 12-hour, 48-hour, 3-day, 7-day and 
8-day rotation. This feature permits instru 
ment users and manufacturers to reduce 
inventory by stocking only one basic drive 
mechanism, irrespective of the variety of 
rotation speeds involved. 

The smaller model (#24-1) has a 24-hour 
wind with a torque which drops only from 
8.6 to 4.7 inch-pounds between full-wind and 
24-hour rundown. Thus enough extra capa- 
city is designed into the unit to carry over a 
reasonable period of neglect and still give 1.8 
inch. pounds of torque at 48-hour rundown. 

Both models wind through the hub, the 
point of easiest access, and the same point at 
which charts are replaced in service. 

A detachable “capsulized” escapement 
(sealed in clear plastic so as to be both visible 
and protected against dust and corrosive 
gases) is a feature on both models. 

The design materially reduces maintenace 
cost and inventory requirements, and in- 
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The doctor held his breath. An iron lung had stopped. For four 
years it had kept a little girl alive. Now ... ? Feverishly, hospital 
attendants readied a temporary jung. But it would be only a 
matter of hours before substitute lung and young life would 

snuff out together. 

Five hundred miles away in the Winsmith plant, the phone 
jangled with an urgent question, Could they? They'd dave to! 

The clock on the wall said three. Experts cooly raced the hands { 
of the clock and at four, the gravely needed speed reducer had ; 
been assembled and flown on its way. 

That night, the little patient . . . everyone breathed easier. 
Winsmith had won a race against time. 1 

Unusual? Not altogether, especially when an equipment manu- ' 
facturer has the foresight to install a standard reducer. Yes, meet- 
ing and beating tough challenges is an old Winsmith habit, thanks 
to standardization and management's responsiveness to Customers’ 
problems. 

Your speed reducer problems may not, be a matter of life or 
death, but they’re often a matter of profit or loss. Winsmith can 
help you solve these problems to your best interests . . . time-wise 
and cost-wise. One of the reasons . . . industry's widest range of 
standardized types and sizes up to 85 H.P. Another . . . the large | 
inventory of standard parts ready for quick assembly. Together, 
they enable the Winsmith field engineer peat CATALOG 
in your territory to prescribe to your needs jendbook No. 148 
right out of stock from one of these 3 with complete 
basic types: engineering date. 


Write. 


WINFIELD H. SMITH 


CORPORATION 
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NIAGARA Acro HEAT EXCHANGER 


PATENTED 


SAVE COOLING WATER 


Get Many Other Benefits and Cost Savings 


@ Niagara Aero Heat Exchangers 
provide faster and more accurate 
cooling to specified temperatures for 
liquids in many industrial processes. 
They help lower production costs. 

Cooling by the evaporative prin- 
ciple, they transfer heat to air, 
which is easily disposed of, and con- 
sume less than 5‘c of water used in 
conventional cooling methods. A 
Niagara Aero Heat Exchanger re- 
places both shell-and-tube cooler 
and cooling tower, and saves piping 
and pumping. Its savings quickly 
return its cost. 


It helps improve the quality of 
production by removing heat at the 
rate of in-put, and by greater accur- 
acy of control. For example, as ap- 
plied to heat-treat quenching or to a 
chemical process cooling, provision 
for heating as well as cooling saves 
the time and prevents the product 
losses of a “warm-up” period. 

Successful applications also in- 
clude control of temperatures for 
jacket coolants for engines, hydraulic 
equipment, transformers and elec- 
tronic sets, and special industrial 
equipment. 


Write for Bulletin No. 96 
NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 


Dept. ME 


405 Lexington Ave., New York 17, N. Y. 


District Engineers in Principal Cities 


INDUSTRIAL COOLING AV 


O 


HUMIDIFYING @ AIR ENGIN 
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creases accessibility. The escapement sub- 
assembly merely twists and snaps into place 
(no tools required) and controls mainspring 
action through a simple connecting square. 

Escapements may be bought separately to 
control the timing of other devices. 17 
standard escapement permits one turn of the 
connecting square per hour. Special escape- 
ments with rates of turn of only 2 minutes 
and 4 minutes are available for speeding up 
chart drives so that an indicated half-hour or 
quarter-hour is traversed in only one minute. 

Both models mount (by snap action only) 
on a simple circular plate of 3'/, in. diameter, 
which in turn may o mounted on bosses in 
the instrument case, or on adaptors to fit any 
circumstance. 

Main arbors fit standard chart hubs, and 
are directly tied to the mainspring. Drive 
cases are die-cast aluminum and sealed; 
escapement cases are stainless steel and clear 
jastic. Gears are mounted in phosphor- 
wronze bearings. Direction of rotation is 
optional, counter clockwise being furnished 
unless otherwise specified. Drive is  self- 
starting. 

The combinations of (1) small size, (2) 
versatility of application, and (3) precision 
construction attained in the new Rockwell 
Midget Chart Drives is unusual and should 
be important to instrument designers and 
users requiring quality timing, reliability and 
easy maintenance, in restricted spaces. 

Prices are $10.00 and $11.00 for the #24-1 
and #243 respectively. Turrets for speed 
changing are $3.50 each. 

For further particulars or literature ad- 
dress: Pittsburgh Equitable Meter Div. 
Manufacturing Co., Pittsburgh 8. 

‘a. 


A Small Industrial 
y ite 
Water Softener 

A small zeolite water softener for apart- 
ment houses, hospitals, laundries, small boiler 
and industrial plants where the requirements 
may be under 100 gallons per minute is an- 
nounced by Cochrane Corp., 3142 North 

17th St., Philadelphia, Pa. 


Designed for low initial cost, simplicity o 
operation and for low cost of chemicals used, 
the Cochrane Junior Industrial Zeolite Soft- 
ener is supplied in two groups and in single 
and double units, to meet practically all re- 
quirements. Group I comes in 12”, 18”, 24” 
and 30” tank diameter, and Group II in 36”, 
42” and 48” tank diameter. 
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The single unit is recommended if a storage 
tank for softened water is ava’iable which can 
be called upon while the softener is being 
backwashed and regenerated (about 45 min- 
utes). A single unit may also be used if the 
supply of softened water can be interrupted 
during backwash and regeneration, or if raw 
water may be used te‘nporarily during this 
period. 

If this is not pessible and a continuous 
supply of softened water is mandatory, the 
double unit softener is recommended. 

Various types of zeolite—high and low 
exchange green sand, synthetic gel, and res- 
inous-—are offered, making the softener 
readily adaptable to different water supplies 
and periods between regeneration. 

The single control valve on the Cochrane 
Junior Industrial Zeolite Softener greatly 
simplifies operation, requiring little, if any, 
technical knowledge of the mechanism of the 
water softening process on the part of the 
operator. 


Major Hydraulic Turbine 
and Generating Equipment 
Major hydraulic curbing and generating 
equipment in process of manufacture at Al- 
lis-Chalmers was inspected on May 6 by the 
staff of Erik Floor & Associates, Inc., Chi- 
cago. 


Shown viewing the interior of one of three 
Bull Shoals hydraulic turbines, each rated 
62,000 horsepower at a speed of 128*/, rpm 
under 190-ft head, are (left to right) G. Ellis, 
H. Libner, A. Weiner, J. L. Schnitz, vice- 
president of Erik Floor & Associates, N. 

andel, W. J. Rheingans and Emil Gross of 
Allis-Chalmers hydraulic department; P. 
Fuchs, R. M. Cape, C. Maitre, L. Mosier and 
R. Palmer. 


Shown inspecting one of three shop assem- 
blies of six 2,000-horsepower Bull Shoals hy- 
draulic turbines are (top row) Paul Hess, hy- 
draulic department, Allis-Chalmers, and N. 
B. Jones; (lower row) A. R. Klann, hydrau- 
lic department, Allis-Chalmers; J. 
Schnitz, vice- aa" Erik Floor & Associ- 
ates, G. Ellis, W. E. McBride, N. Wolff, and 
W. J. Rheingans, assistant manager, hydrau- 
lic department, Allis-Chalmers. 
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BEST 


CIARK Electric 


TRUCLOADER 1000-Ib. Fork Truck 


Were are the Reasons Why: 


This machine embodies every desirable feature 
that experienced users have requested. It is the 
nearest approach yet to the ideal electric 1000-ib. 
fork-lift truck. 


Automatic Acceleration Automat. 
ically accelerated control is standard. First power 
point selected by directional control lever. on 


steering column points Hed 
through master ewitch which in turn is con- 
trolied by an ic timer. G es even 
acceleration. 


Non-Plugging Controls impossinie 
to change direction until motor comes to full 
stop. Impor fe d to windings and other 
vital components. 


x “Deadman” Safety Brake Brake 
sets automatically when the driver leaves seat; 
releases when seat is occu- 
pied.Combination parking 
brake and safety feature. 
Independent of service 
brake. Directional control 
lever also automatically 
locks in neutral when 
driver leaves seat. 


Independent 


INDUSTRIAL TRUCK DIVISION - CLARK EQUIPMENT COMPANY - BATILE CREEK 88, MICH. 
Phease send: () Elec. Trucheader Literature Movie Digest Material Handling News 


boost. Directional lift lever: pulled upward, it 
raises the forks; pushed downward, it lowers 
them. 


Greater Copacity increased tit ca- 


pacity and speed; increased travel speed. Sim- 
plified driving—finger-tip control; non-kick-back 
steering. 


Easy Te Service Batiery-compariment 
cover hinged at front for ensy access—plug- 
receptacle conveniently mounted. All grease fit- 
tings within easy reach 


You'll want full information on this new “BEST 
BUY" in the entire field of Materiain Handling. 
Get in touch with your nearby Clark dealer — 
you'll find him a capable counselor on your 
handling problems. The coupon i« for your con- 
venience—no obligation. 


CLARK Fork'TRuUCKS 


Hydraulic System— | 
Sep tor 
lifting and tilting speeds 
about 80 per cent—gives 
drive motor big efficiency ! Serect 

cay 
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Erik Floor & Associates, Inc. has been 
working with the U.S. Army Corps of Engi- 
neers on such power projects as St. Marys 
Falls plant at Saule Ste. Marie, the Fort 
Randall Plant in South Dakota, and others. 


Powers Flowrite Valve 
Powers Regulator Co., 2751A Greenview 
Ave., Chic 14, Ill, announce their new 
““Flowrite” Valve, a new air or water operated 
control valve for regulating flow of steam, 
water, oil or gases. eshoras operated for 
pressures below 250 psi; sizes '/,” through 8”. 


Durable moulded neoprene diaphragm (1) 
has positive sealing bead which provides in- 
creased sealing action with increasing control 
pressure, Efficient diaphragm form insures 
ample and constant operating power thru full 
travel. Piston Plate Assembly (2) has a free 
floating thrust plate which absorbs side 
thrust. Closely guided piston plate main 
tains stem in accurate alignment. 

Ball be aring non-rising type. Easily 
accessible, 180° turning radius with starting 
pressure adjustable from 0 to 17 psi. Has 
enclosed rust proofed steel spring for full 
travel in § or 10 psi control pressure change. 

*olished stainless steel steam in preformed 
lubricated metallic packing insures long lite 
and low hysteresis. 

Special cast iron housing and top, only four 
bolts. 

Single or double seat, double unions and 
flanged ends, direct and reverse acting and 
3.way valves. Trim--stainless steel and 
bronze. All have rugged construction to 
withstand piping strains, 


Center Drive 
Crankshaft Lathe 

Wickes Brothers, Div. of Wickes Corp., 

Saginaw, Mich. announce the Wickes Model 


Ck.4 Automatic Rough and Finish Turning 
Center Drive Crankshaft Lathe as illustrated 


Designed for rough and finish turning all 
crankshaft main line bearings and ends 
simultaneously, this machine incorporates 
three sets of cross slides which surround the 
crankshaft with cutting tools. Front and 
rear cross slides carry the rough turning tools 
and divide the tool load on the crankshaft 
during the cheeking, rough turning and fillet- 
ing operation. A third massive slide which 
extends from spindle to spindle approaches 
the crankshaft from the top with finishing 
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tools following a few thousandths behind the 
rou th turning tools. When the roughing 
tools have reached their diameter, they 
dunia withdraw while the finishing tools 
continue their spacing operation and Gon 
proceed to finish turn and fillet the beari 
The Wickes Model CF-4 Crankshaft L 
is furnished with a hydraulically prec 
tailstock, live centers and an electric power 
operated chuck controlled entirely by a 
push button on the control panel. The 
operator needs only to load the crankshaft 
and press a button on the control panel to 
start the machine in automatic cycle. 
Production, of course, depends on the type 
of crankshaft and stock to be removed. On 
one leading automotive crankshaft, the pro- 
duction obtained, from two of the older style 
crankshaft lathes with one operator, was 24 
crankshafts per hour for rough turning only. 
Production of the same crankshaft, on two 
new Wickes Model CF-4 Lathes with one 
operator, is 35 crankshafts per hour for rough 
turning and also finish turning. 


York Corporation’s New Model 
Flaklee Machine Makes 
De-Aecrated Ice Ribbons 

York Corp., manufacturer of FlakIce 
machines, has added to its new 1950 model a 
plus feature which de-aerates its ice ribbons, 
according to John R. Hertzler, Vice-President 
and General Sales Mana 

The “‘de-aerated ice” feature was designed 
primarily to help keep the “zip” in clan 
ated beverages, although its translucent ap- 
pearance makes it ideal for iced vegetable, 
salad, desserts, and similar displays in stores 
and restaurants. Hertzler claims that air, 
which is found in ordinary ice, tends to flat 
ten carbonated beverages and gives ice a 
whitish cast. 


It was pointed out that the new model, 
known as the York DER-1I1 FlakIce ma 
chine, will contain all the features of the 
DER.10, which has the same capacity ton 
nage, a tonaday. It is designed to produce 
the same curved shape ice ribbons for better 
contact chilling of refrigerated foods. Un- 
touched by human hands during their manu 
tacture, the ribbons are as pure as the water 
from which they are made 

The curved form of the ice prevents the 
ribbons from clumping together and because 
Continued on Page 52 


STAINLESS STEEL 


WHICH ALLOY FOR 
YOUR PIPING JOB? 


Industry is rapidly turning to stainless steels 
as standard material for an increasing aumber 
of piping applications. Their abiiity to with- 
stand the action of many corrosive agents, 
their toughness in sub-zero applications, their 
strength and ductility in elevated tempera- 
tures, and their high scaling-resistant prop- 
erties, answer many tough piping problems. 

Recent surveys show that 95% of the 
demand for stainless steel piping is in these 
three types: 

Type 304—18% chromium, 8% nickel 

Type 347—18% chromium, 8% nickel, 
1% Columbium 

Type 316—18°% chromium, 8% nickel, 
2% Molybdenum 

Each exhibits inherent qualities that make 
it ideal for certain applications. Thus, while 
the group as a whole covers 95% of indus- 
try’s needs, individual applications should 
be studied carefully to determine which grade 
is best for the job. 

For example, a prominent soap manu- 
facturer’s requirements are 10°% Type 304, 
to eliminate product contamination — 45% 
Type 347, to carry low temperature organic 
acids—and 45°% Type 316, to carry the same 
acids at elevated temperatures. 

In the food and dairy industry, where the 
service is only mildly corrosive, the main 
reason for using stainless steel is to Promote 
cleanliness and to eli te ion 
Type 304 satisfies most of the demand here. 

To provide the greater strength, greater 
safety and permanently leakproof joints of 
welded piping construction, Tube Turns, Inc. 
has developed a wide selection of types and 
sizes of welded fittings and flanges in all 
three grades of stainless steels listed above. 
It's the most complete line available today. 


TUBE-TURN Stainless Steel Welding Fittings 
made of the three alloy types listed here, are 
available in a wide range of parts and sizes, 
including elbows, returns, tees, reducers, 
caps, lap joint stub ends, laterals and crosses. 
Flanges are also furnished. 


NEW CATALOG 


Write today for your free 
copy of the new Stainless 
Steel catalog, just pub- 
lished by Tube Turns, Inc 
It contains the complete 
description of TUBE-TURN 
Stainless Steel Welding 
Fittings and Flanges, as 
well as valuable informa- 
tion on the use of stain 
less steel piping. 


“Be Sure You See The Double tt” 


TUBE TURNS, INC. 


LOUISVILLE 1, KENTUCKY 
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TUBE TURNS, INC., LOUISVILLE 1, KENTUCKY im aus cirms 


DISTRICT OFFICES: NEW YORK + PHILADELPHIA + PITTSBURGH + CHICAGO + HOUSTON + TULSA + SAN FRANCISCO + LOS ANGELES 
In Canada... Tube Turns of Canada Limited, Chatham, Ontario 
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NO OTHER 
COMPRESSOR VALVE 


OFFERS YOU ALL OF THESE 
ADVANTAGES 


Roises bock and lowers head pres- 
sure, consequently reduces compres- 
sion ratio—seving more power. 


NOISELESS 
Smooth running—with less power—at 
higher speeds without overheoting. 
SAFE 
No casti used—therefore no invisi- 
ble biow- or cracks which insures 
safety of op i Gas p 
drilled, slotted ond milled smooth— 
hence less friction. 
LONG LIFE 
Made to the highest standard of work - 
manship — on special machines — by 
craftsmen —in a modern and well 


equipped shop—designed to give long 
life under the severest conditions. 


LET US SHOW YOU WHAT 
VOSS VALVES CAN DO FOR YOU 
We will be glad to submit estimotes 
if you will send us the name, bore, 
stroke and speed of your air, gas, 
or ammonia compressors of any 
type or size. 


J,H.H. VOSS CO., Inc. 


LONG LIFE ‘a 
COMPRESSOR 


VALVES 


[ALVES are indispensable for use 
where loads are heaviest—where safety 
and reliability are paramount. They 
run smoothly—with less power—at 
higher speeds — without overheating. 
You can replace your present valves 
with VossVAwwes without any change 


in your compressor. 


785 East 144th Street 
NEW YORK 54, N.Y. 
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Air-Cooling, as developed and perfected by Wisconsin Motor Corporation 
engineers, has these important advantages for the power user: 


1. Greatest freedom from cooling chores and troubles. More Service FROM the en- 
gine, less service TO the engine; fewer Man-Hours lost; more H.P. Hours on the job. 


2. Most efficient cooling at all engine speeds and all temperatures, from sub- 
zero to tropical highs. The engine never runs out of AIR! 


3. Lowest maintenance cost. integrally cast flywheel fan eliminates all cooling 


thing to get out of order, wear out, or require replacement. 


4. Lighter engine weight and greater compactness... for most convenient portability 


bility as power components on original equipment 


and greatest 


Every Wisconsin Engine from the smallest to the largest (3 to 30 hp., single 


cylinder, 2-cylinder and 4-cylinder) has all the advantages of dependable 


AIR-COOLING, plus heavy-duty design and construction throughout. 


WISCONSIN MOTOR CORPORATION 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 


WAUKEE 46 | WISCONSIN 


of their greater exposed surface area, this ice 
provides faster cooling of liquids. The rib- 
yns are so delicate that they won't bruise or 
uncture any product they refrigerate. 
Meltage is retarded because of the shingling 
action of the overlapping curved FlakIce 
ribbons. 

According to Hertzler, York has sold many 
thousands of these machines since they were 
first introduced more than ten years ago. 
Restaurants, hotels, food stores, dairies, 
hospitals, shippers, florists, poultry and sea 
food dealers have found that these machines 
have paid for themselves in less than a year 
depending a great deal on the type of applica- 
tion. Besides being convenient, FlaklIce 
Machines manufacture ice at lower cost than 
it can usually be bought. Then, too, there 
are no labor costs involved to chip or crush 
the ice. Ice is made in a matter of seconds. 
“Just flip a switch”, he said, “and there it 
comes—ice made at the point of use.” 

The model DER-11 is a completely self. 
contained machine producing up to 2,000 
pounds of sparkling FlakIce ribbons a day, 
and is designed for economical use in anv 
establishment requiring as little as 500 

unds or more of crushed, cracked, or shaved 
ice daily. 

York also manufactures the Automatic 
Ice Makers which can produce daily 450 
pounds of the popular crystal clear ice 
cubes-with-the-holes, and crushed ice. These 
are ideal for bars, restaurants, hotels, hos- 
pitals and other users of ice cubes and crushed 
ice. 

The cabinet of the new model FlakIce 
Machine is made of bonderized steel finished 
in baked wrinkle taupe and glossy brown. 
Easily removable panels provide ready ac 
cess to inside parts. Its compact design re 
quires only 23 by 32 inches of Boor space, and 
permits simplified installation. 

The entire condensing unit is mounted on a 
spring carriage with flexible refrigerant and 
water connections to insure quieter opera- 
tion. Safe, efficient Freon-22 refrigerant is 
metered by an automatic expansion valve. 
The unique design of shell and fin coil con- 
denser provides low-cost, dependable opera- 
tion. 

The pure, sanitary ice is frozen on a 
polished stainless steel revolving drum. The 
outer shell of this drum is shrunk on a spiral 
machined passage which forms a highly 
efficient refrigerant evaporator. 

The float admits fresh water to maintain a 
proper level in the sanitary stainless steel 
tank. A specially designed pump circulates 
the water from this tank to two headers which 
spray it on the freezing drum, resulting in 
sparkling ribbons of clear ice. 

Stainless steel cutter blades turning freely 
above the freezing drum are rotated by the 
advancing layer of ice. The ice is loosened 
by these blades and flows out over the ice 
collecting blade and chute in distinctive 
ribbon form with so many desirable features 
Built of stainless steel, the ice collecting 
blade and chute are rigidized for extra dura 
bility. 

Dependable operation is assured by auto 
matic protective devices—high and low 
pressure cutouts, built-in motor overload 
protection, mercury tube safety switch, and 
fusible plug in condenser. This machine has 
been approved by the Underwriters’ Labora 
tories, Chicago. 


Electro-Chemical Feed Control 
When it is necessary to feed chemicals con- 
tinuously and proportional to the flow of 
water entering a tank, you will find the New 
Permutit Electro-Chemical Feed Control 
well suited. 
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It is outstanding for its... (A) Accuracy of 
control, (B) Ruggedness which avoids failure 
due to frequent breakdown, (C) Flexibility 
permitting easy variation in the rate of feed- 
ing chemicals, (D) Absence of small measur- 
ing orifices that may be easily fouled by lime 
solution destroying accuracy of feeding, and 
(E) Prevention of chemical dust from escap- 
ing to atmosphere during time of charging 
chemical tanks. 


Water flows through an integrating raw 
water meter. Integrator makes an electrical 
contact when a predetermined quantity of 
water has passed through the meter, thus 
starting the control unit and a time switch 
which limits the operating time of the con- 
trol umit. The quantity 0; chemical solution 
is always proportional to the flow of water. | 
The ratio of chemical solution fed can be 
varied by manually adjusting a knob on the 
dial of the time switch. The quantity of 


‘huimeals fed may ako be varied ty changing MEW SQUARE, FLUSH CASE GAGE 


Kirk & Blum Acquires 
Entire Plant and Property 
of Cincinnati Planer 


the density of solution in the chemical tank. i 

The dial gauge is part of the chemical con- e 
trol unit and is in the operator's view at all i : 
times. Where desired, a remote dial control 
can be purchased and mounted on a panel | @ ideal for symmetrical panels £ i 
board. The second gauge will syncronize 

with the dial gauge on the control unit. For | @ saves space, improves appearance 4 

turther information, write Permutit Co., | 

330 West 42nd St., fork 18, N.Y. | 

est 42nd St., New York 18, N. ¥. @ 4%”, 6” and 8%” dial sizes 

tan 3 

@ BUSINESS CHANGES | @ all standard pressure ranges 

| @ with or without internal illumination Hf 


@ insist on HELICOID GAGES in the new 
square flush case for that next panel job 


Only Helicoid Pressure Gages 
have the Helicoid Movement 


The Kirk & Blum Manufacturing Co., 
Cincinnati, one of the nation’s leading dust 
and fume control manufacturers, recently 
acquired the entire plant and property of 
The Cincinnati Planer Co. The plant, 
located at 3120 Forrer St. in suburban 
Oakley, will be occupied by Kirk & Blum 
about the end of the year. 

Continaed on Page 54 
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AMERICAN CHAIN & CABLE COMPANY, INC. 
Bridgeport 2, Connecticut 
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OZALID reproduces any- 
thing typed, drawn or 
written. You get perfect 


| copies of drawings, 

specifications, reports, let 

ters — anything.* 

CUTS DRAFTING COSTS, SPEEDS DESIGN CHANGES 
60 TIMES FASTER because Ozalid duplicates in one minute what used to take 
an hour manually. No wasted redrawing time when you make design changes 
simply add changes to an Ozalid “intermediate” copy; then use the inter- 

mediate to make desired number of Ozalid prints. 


60 TIMES FASTER because all copies are made in the same easy manner; no 
time wasted on machine adjustments to change sizes or colors. Ozalid makes 
copies any size — in sheets or continuous rolls. In colors — black, blue, red, sepia 


and yellow. On a variety of materials — papers, cloths and foils 


FIRST PRINT TO LAST, OZALID COPIES ARE SAME HIGH QUALITY 


Because Ozalid is the “Standard of means materials are fresh. Yes . . . 
Quality” among sensitized papers. 60 TIMES FASTER because you 
| Because Ozalid’s “speed” is the save waste, labor and processing 
same month in and month out costs! 
won't shine through, an inexpen 


Because Ozalid’s longer shelf-life 


tte intermediary ep taten 


WRITE TODAY for free illustrated booklet which 


fully explains Ozalid production shortcuts, or call 
your local Ozalid doseributor in classified telephone 


book, OZALID, Dept. K-4, Johnson City, New York 


4 
Costs... use 
Johnson City, N. Y. Ozalid in Canada — Hughes Owens Co., Ltd., Montreal 


A Division of General Aniline & Film Corp. “from Research to Reality” 
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Pay acres of ground surround the facili- 
ties, which include over 100,000 square feet 
of one story manufacturing and storage 
space, all under one roof, fronted by a two- 
story, air conditioned office and engineering 
building. The plant is completely equipped 
with bridge and jib cranes and is served by its 

own railway spur and arterial highways. 

Ample supplies of power, light, heat, and 

compressed air are furnished by the Oakley 

Factory Colony, a cooperative power center. 

The acquired acreage will allow consider 
able expansion when necessary. Kirk 

Blum’s five warehousing and manufacturing 

facilities, now scattered throughout Cincin- 

nati, will be consolidated in the Oakley plant 
Kirk & Blum, founded in 1907 by Sylvester 

W. Kirk and Richard J. Blum, specializes i in 
design, fabrication and installation of dust 
collecting systems, fume control systems and 
industrial drying and baking ovens. Other 
Kirk & Blum products include sheet metal 
parts and assemblies, weldments, electrical 
control boards and enclosures. The firm is 
also well known for its extensive work in 
stainless steel, aluminum and other special 
alloys. 

B&W Tube Company 
To Build $1,000,000 

Extrusion Plant 


Beaver Falls, Pa.—A new $1,000,000 ex- 
trusion plant for the fabrication of tubes of 
ferrous metals and alloys in complex sec- 
tional shapes, will be built here, according te 
an announcement made by The Babcock 
& Wilcox Tube Co. The announcement 
followed the completion of a licensing agree- 
ment between the B&W Tube Co. and 
Comptoir Industrial d’Etirage & Profilage 
de Metaux of Paris, France, developers of 
the process and holders of the patent rights. 

Isaac Harter, chairman of the board of the 
American company, explained that the new 
plant would be built at the site of the com- 
pany’s present facilities here. The process 
offers a method of fabricating alloys which 
are difficult or impossible to fabricate by the 
rolling or forging methods in use here today 
and makes it possible to produce hollow and 
solid sections of complicated shapes, he said. 
The key to the process is a new concept of 
lubrication of hot metal which solves the 
problem of lubrication and thermal insulation 
of the die and ingot holder. He explained 
that the extruding operation is carried out in 
a few seconds and at constant temperature, 
giving the extruded product uniform me- 
chanical characteristics throughout its entire 
length. 

Mr. Harter x out that in view of the 
fact that B&W Tube Company presently 
manufactures seamless and welded tubing, the 
new process will be used primarily in making 
carbon and alloy tubes of yarious sectional 
shapes. 

The process is presently in commercial 
operation at the Persan, (France) plant of 
C.LE., a subsidiary of Societé d’Electro- 
Chimie, d'Electro-Metallurgie et des Acieries 
Electriques d’Ugine, where it was developed 

during the war. 


Peabody Engineering Corporation 
Opens Chicago Office 


Peabody Engineering Corp. of New York, 
manufacturers of industrial burners, gas 
scrubbers, coolers and absorbers have ap 
pointed Allen H. Jones as Manager of their 
newly-opened Chicago office. 

Although the Peabody Engineering Corp. 

maintain offices abroad, the Chicago office is 
the first Company-operated district office in 
the United States. The Chicago office was 
opened, according to Ernest H. Peabody, 
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Patro-Chem Development | 
Company engineers are heat- | | 
ing specialists . . . they can | | 
supply the whys and where- 
fores of indirect versus direct | 
heating and the economics 
of both. 


Eas, day more than 
600, oil and gas fired, 
Flow* 
in the 
emical 


installation 

petroleum, 
and allied industries, 

demonstrate the effi- 
ciency of their design 
and installation. 


*Patents issued and pending 


PETRO-CHEM DEVELOPMENT CO.. INC. 
120 East Street, New York 17; 
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President and founder, to meet the need for 
faster and more direct handling of the firm’s 
rapidly increasing field engincering assign- 
ments, 


Consolidated Engineering 
Corporation’s New Plant 
June 2ist marked the beginning of the 
Consolidated Engineering Corporation's new 
— on the Hastings Ranch site. To cele- 
rate the occasion, prominent civic and busi- 
ness leaders participated in a ground break- 
ing ceremony. 


Hugh F. Colvin (left) acting for the Presi- 
dent, Mr. Philip S. Fogg, called upon Dr. 
Robert F. Bacher (right) to assist in the 
initial breaking of ground. Mayor Ray 
Benedict of Pasadena took part in the cere- 
monies and congratulated Consolidated Engi- 
neering Corporation on its present undertak- 
ing and hoped that the new plant would pro- 
vide for the expansion of its efforts to make 
Pasadena known fe~ its prominence in the re- 
search and development of technical instru- 
ments. 

It was Dr. Bacher who sounded the key 
note on this occasion when he referred to the 
reputation Pasadena has gained as a leader in 
scientific research and knowledge. He felt 
that an important step was being made with 
the introduction of a new, light-industrial sec- 
tion in the city whose primary ‘nterest is em- 

loying the scientific knowledge long a part of 
Paseden’s tradition. The future of indus- 
try will depend upon rapid technical develo 
ment and use of scientific knowledge. The 
strength of our armed forces wil! depend upon 
the cooperation and strength of industries 
and the complete utilization of scientific 
knowledge by the production and engineering 
resources of industry. 


Boston Woven Hose Named 

for Penflex Products in Pittsburgh 

The Pennsylvania Flexible Metallic Tub- 
ing Co., Philadelphia, has appointed as their 
distributor in the Pittsburgh area, the Boston 
Woven Hose & Rubber Co. of Pittsburgh, 
123-125 Water Street, Pittsburgh, Pa. 

The addition of the “Penflex” flexible 
metal hose enables Boston Woven Hose to 
round-out their line of quality hose products. 
This move will provide industry in the Pitts- 
burgh area with the latest in flexible metallic 
hose developments and improved technical 
service through the facilities of a factory 
trained service man. 

Penflex products include blower and ven- 
tilation hose, tar and asphalt hose, marine 
unloading hose, and hose for gasoline pumps, 
tank~ wagon distillates and fuel oil. the 
“Penflex” “‘twin-lok” feature is the latest in 
metallic hose design and allows material to 
flow easily without any obstructing edges. 

Continned on Page 56 


| 


COUPLINGS 


FOR POWER TRANSMISSION 
REQUIRE NO MAINTENANCE 


Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for mis- 
alignment and end float. 


Thomas Couplings have a wide 
range of speeds, horsepower 
ond shaft sizes: 
to 40,000 HP 
1 to 30,000 RPM 


Specialists on Couplings 
for more than 30 years 


PATENTED 
FLEXIBLE 


Discs 


THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT. 


NO MAINTENANCE PROBLEMS. 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER. 


Write for the latest reprint 
of our Engineering Catolog. 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA 
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!t is ideal for the transmission of grain, dust, 

slag insulation and other granual material. 
enflex” recently published a new catalog 
s which describes the features of “Twin-Lok.”’ 
leadin Copies may be obtained from Boston Woven 
Hose & Rubber Co. of Pittsburgh, or the 
| Pennsylvania Flexible Metallic Tubing Co., 

Philadelphia 42, Pa. 


in d u Ss tries | Yarnall-Waring Appointments 


Yarnall-Waring Co., Philadelphia manw 

> facturers of steam plant equipment, an 
speci Vy | nounces the following appointments in the 
Yarway sales organization: Lytton C. 

Musselman in charge of Los Angeles district 

at company office in Huntington Park, Cali 


| fornia; Power Engineering Co. as general 
sales representative in Salt Lake City; Wal- 
lace J. Agren as sales engineer in Chicago ° 
branch, <<. F. C. Harry Vaughan, 


deceased; R. W. Westlake as sales engineer 

| in Cleveland branch; Andrew M. Ritter, dis- 

bed bed bd trict manager of Detroit branch, replacing 

New York territory. Lyle G. Chase, Jr. has 

— the sales engineering staff of the New 
ork district office. 


Key Connecticut Teachers To Attend 
“Technical Workshop” 

A concentrated program of instruction in 
the latest techniques of designing and apply 
ing carbide tools has been presented to key 
instructors from Connecticut's trade and 
industrial schools at the Hartford Trade 
School, 110 Washington St., Hartford, Conn., 
during July 10, 11, 12 and 13 and again dur 
ing July 24, 25, 26 and 27. The course 
which is sponsored by the Connecticut State 


Repeat installations in a wide variation 
of industries ranging from catalytic 
cracking to spray drying and odor 
eliminating, at home and abroad, prove 
beyond doubt the effectiveness and effi- 
ciency of Peabody Direct Fired Air 
Heaters. 

Equipped for oil, gas or combination 
firing, they are available in sizes rang- 
ing from 1,000,000 to 100,000,000 
BTU/hr with pressures ranging up to 
and above eight atmospheres. Simple, 
centralized control. Compact design 
saves space and permits horizontal, ver- 
tical up-draft or vertical down-draft fir- 
ing with inlet and outlet connections 
sized to fit present ducts. 

Write for Bulletin No. 600 for complete details! 


HALLOWELL Solid Steel Collars, func- 
tionally prop pre- 
cision-machined so tes run perfectly: true 
PEABODY PRODUCTS INCLUDE: Automatic Gas and Oil Burners Pump, 
and Heater Sets - Direct Fired Air Heaters - Gas Scrubbers, Coolers and 3’ y Benn and smeller ere made from Solid 
Absorbers - Burners, singly or in combination, for firing Oil, Pulverized Fuel, 
and Gas (manufactured, natural, refinery or blast furnace). famous UNBRAKO Knurled Point Self- 

Locking Socket Set Screw-—the set screw 
that won't shake loose when once tightened. 
HALLOWELL .. . a “buy word" in shaft 
available vA a full range of sizes 


orrices PEABODY DELIVERY. 


Write for name and address of your nearest 


IN PRINCIPAL ENGINEERING CORPORATION. HALLOWELL and UNBRAKO Industriel 
cries 580 FIFTH AVENUE NEW YORK 19. N Y Distributors. 
: 5 of combustion er: OVER 47 YEARS IN BUSINESS 


of all types of 


| Monvtacturers equipment. direct 
fired air heaters, gas scrubbers: coolers, and absorbers 
STANDARD PRESSED STEEL CO 


PEABODY LIMITED + LONDON, S.W. 15, ENGLAND JENKINTOWN 90, PENNSYLVANIA 
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Department of Education Vocational Field 
Service—-was directed by F. J. Stepeck, As- 
sistant Director, Vocational Field Service, 
Connecticut State Department of Education. 
Instructors who will “teach the teachers” at 
this “Technical Workshop” were furnished 
by Carboloy Co., Inc., Detroit. 

The four-day program of instruction was 
especially designed to help the vocational 
and trade instructors “brush up” on the 
fundamentals of carbide tool practice which 
they must in turn “hand on” to their classes. 
Carboloy Cooperative Carbide Training 
Materials—including discussion-type slide 
films, motion pictures, etc.—-will be used 
throughout. This material was presented 
just as the trade and vocational teachers 
would themselves use it in their own classes— 
that is, by means of discussions and actual 
shop demonstrations. 

Subjects in each of the two separate four- 
day sessions of the “Technical Workshop” 
include such vital subjects as the design, 
brazing, sharpening, and application of 
single point Carboloy tools. The impertant 
topic of “trouble shooting” was also covered, 
as was milling with carbides and the use of 
negative rake tools and tools for interrupted 
cuts. 


Linear Extends 
Pacific Coast Representation 

Linear, Inc., Philadelphia, Pa., manufac- 
turers of hydraulic packings and precision 
molded rubber products, announce the exten- 
sion of their Pacific Coast representation to 
the San Francisco area and northern Cali- 
fornia. 

The Haskel Engineering & Supply Co., 
Linear’s exclusive west coast representative, 
with main offices at Glendale, California, has 
opened a full service branch office at 1245 
22nd Street, San Francisco. 

The San Francisco office will be under the 
management of Mr. E. C. Osborn who has 
long engineering experience and a thorough 
knowledge of mechanical packings problems. 
Haskel Engineering & Supply Co. at San 
Francisco will have available complete 
stocks of specification or commercial “O” 
Rings as well as many other types of me- 
chanical packings such as asbestos, flax, duck 
and rubber, semi-metallic, plastic and sheet. 


M. W. Kellogg Announces Sale 
of the Kellex Corporation 
To Vitro Manufacturing 

Warren L. Smith, president of The M. W. 
Kellogg Co., refinery and chemical engineers 
ot Jersey City and New York, announced 
that the company had sold the stock and 
assets of one of its subsidiaries--The Kellex 
Corp.—to The Vitro Manufacturing Co. 

“This step,” said Mr. Smith, “is in accord 
with Kellogg's policy of concentrating its 
commercial development, engineering and 
manufacturing efforts in the petroleum, chemi- 
cal and power fields and of confining its govern. 
mental contracts to development engineering 
and manufacturing in the fields of jet pro- 
pulsion, guided missiles, etc.” These latter 
activities are conducted by Kellogg's Special 
Projects Division in Jersey City. 

Contracts currently held by Kellex, pri- 
marily in the field of atomic energy develop- 
ment, will be continued by that organization. 


Newport News Firm 

Appoints New England Representative 
The Newport News Shipbuilding & Dry 
Dock Co. of Newport News, Va., has an- 
nounced the appointment of the Whitty 
Engineering Co. of 10 High St., Boston, as its 
New England sales representative. The 
concern, headed by W. H. Whitty, 
Continaed on Page 
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DESIGNED RIGHT. . . BUILT RIGHT FOR 


AND TOP PERFORMANCE 


The sure way to get the best in air-cooled power — insist 
on Briggs & Stratton, the recognized leader. No other 
single-cylinder, 4-cycle, air-cooled engines are so univer- 
sally preferred by manufacturers, dealers, and users 
alike. This is proved by the fact that there are more 
Briggs & Stratton engines in service — on farm equip- 
ment, industrial machines, tools, and appliances—than all 
other makes of gasoline engines in their field combined. 


BRIGGS & STRATTON CORPORATION, Milwaukee 1, Wis., U.S. A. 


In the automotive field Briggs & Stratton is the recognized leader 
and world’s largest producer of locks, keys and related equipment. 
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Design + Metallurgy 
= SATISFACTION 


"or specifying a steel ma- 
chinery part, the designer 
and the metallurgist make 
a fine team. 


If the part is properly de- 
signed (and this means 
taking the metallurgical 
treatment into account) the 
choice of a steel and its 
proper treatment become 
relatively simple. 


So important are these 
aspects of good and poor 
design of parts in relation 
to the choice of steel and 
its treatment—the work of 
the designer and the metal- 
lurgist—that we have com- 
piled a 70-page book on 
this subject, giving many 
sketches as examples. 
“THREE KEYS TO SATIS. 
FACTION” is interesting 
and helpful to designers 
and metallurgists; it is free 
on request. 


Please send your 


FREE BOOKLET 
3 KEYS To SATISFACTION 


58-A uousr, 1950 


will have the complete New England terri- 
tory, including that of Connecticut east of 
the Housatanic River. They will represent 
the Newport News firm in the sale of all of 
the products of that company with the excep- 
tion of shipbuilding. 

The Newport News company, which has 
long been prominent in the water power equip- 
ment field, has diversified its output since 
the end of the war to include production of a 
great many other items of industrial equip. 
ment. Included in this output has been 
rayon machinery, wool cards, petro-chemical 
plant equipment, thermal plant equipment, 
paper and pulp mill equipment and many 
other items of special machinery. 


New Departure’s 
Eastern Territory Rearranged 
On July Ist, the Washington, D.C. Office 
of the New Departure Division of General 
Motors was discontinued, it is announced by 
Frank J. Miller, General Sales Manager. 
The territory previously covered Te that 
office will henceforth be served by the Phila- 
delphia Zone Office at 850 East Luzerne 
Street, Philadelphia 24; telephone, Garfield 
3.4136, of which Harry A. Herold, Jr., is 
Manager. 


Morse Factory-Packaged Roller 
Chains and Parts 

The Morse Chain Co., Division of Borg 
Warner Corp., in recently announcing a com 
plete packaging program for roller chains and 
parts has produced a four-page catalog insert 
which gives complete details. All available 
standard packaged quantities are listed to 
gether with package weights and list prices. 
Write for bulletin F57-50, Morse Chain Co., 
7601 Central Ave., Detroit 8, Michigan. 


Data Sheet Available 
on New Portable Bagging Scale 

The Richardson Scale Co., Clifton, N. J., 
has just made available a data sheet on their 
new Model E-50) Portable Automatic Bagging 
Scale for mash feed, pellets and «imilar ma 
terials. 

The new Portable Scale is designed to serve 
a row of bins, and is completely dustproof. 
A flexible, dust-tight bin connection allows 
the heavy-duty scale to be positioned under 
a bin easily and quickly. The scale operator 
makes all necessary adjustments from the 
floor level, simply by pulling a chain. 

Capacity of the E-50 Portable Automatic 
Scale is 1 to 4 cu. ft.; rate of discharge, from 
10 to 15 per minute. The scale is gravity fed 
and all mechanisms are easily accessible. 
An agitator is included in the inlet chute to 
handle sluggish materials. Four single-flang: 
roller bearing wheels at the base of the scale 
frame permit it to run along a track under 
supply bins. 

he data sheet on this new Portable Auto 
matic Bagging Scale includes a dimension:! 
working drawing, detailed photographs, and 
complete mechanical and electrical specifica 
tions. Write to the Richardson Scale Co., 
Clifton, N. J., for product data sheet No 
4916. 

Hauck Oil Burner 

Hauck Manufacturing Co., 124-136 Tenth 
St., Brooklyn 15, N. Y. has issued a new 
Catalog No. 456 which is just off the press. 

It describes the Hauck Venturi High Pres 
sure Steam or Air Atomizing Oil Burner for 
industrial firing applications in smelting, 
metal heat treating, glass, ceramic, chemical, 
paving and rock product plants, oil refineries, 
etc. 


Worm Gears 


MATERIAL: Stressproof No. 2 

MACHINE: Acme Gridley 2” RB-4 

SPEED: Spindle speed 443 (116 pos. 
per hr.) Surface feet 123 

FEED: Form Tool .0012 (.499 core drill 
feed) 

TOOL LIFE: 12 hours between grinds 

CUTTING FLUID: 1 part SpeedKut B 
to 6 parts paraffin oil 

equal 75% less machine down- 
times; also 75% less tool grind- 
ings 

NOTE: Machine is now made available 

fo more production within its capacity. 


HE FIGURES above speak 

for themselves. Skilsaw, 
Inc., noted as being one of the 
most progressive and cost-con- 
scious manufacturers in the 
metal-working field, selected 
Stuart’s multi-purpose Speed- 
Kut B for three operations 
(automatic screw machine, 
spline broaching, hobbing) on 
worm gears after placing it in 
direct competitive tests with 
other cutting fluids. SpeedKut 
B is applied straight on the 
broach while a 6 to 1 dilution 
is used on the other two opera- 
tions. 


Your Stuart Representative’s 
business is COST REDUC- 
TION. Ask him to call and 
show you how he can help you. 
WRITE FOR D. A. Stuart's booklet, 
“Cutting Fluid Facts” . . . guide to 
better machining 


DA. Stuart [il °°. 


2741 S. Troy St., Chicago 23, Ill. 
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pat the higher operating efficiency is ob- 
tained with the Venturi principle in atomiz- 
ing oil is explained in the phantom photo, 
drawing and text on page 2. 

The 3 flame types (cylindrical, conical and 
fiat) enable the selecting of the burner best 
suited the job requirements. 


New Boston Gear Catalog No. 55 

Boston Gear Works announces that a new 
edition, No. 55, of the complete Boston Gear 
Catalog has just come off the presses. 

Catalog No. 55 contains much information 
on new stock Boston Gear items together 
with application, selection and ready refer- 
ence data that has not appeared in previous 
editions. It also includes all of the product 
and engineering information in quick refer- 
ence form that has made the Boston Gear 
Catalog an almost indispensable part of the 
working kit of designers and users of power 
transmission equipment and component ma- 
chine parts everywhere. It lists over 100 
product groups, including spur, miter, bevel 
and worm gears, roller chain, sprockets, ratio- 
motors, ball bearings, couplings and pulleys 
over 4,500 stock items. It provides engi- 
neering data, formulas, horsepower rating 
charts, reference labels and selection charts to 
enable anyone, even without technical train 
ing, to figure the correct power drive and 
select the right equipment for virtually every 
mechanical power transmission. 

Important products appearing for the first 
time in the Boston Gear Catalog include 
“Bost-Bronz” Oi! Impregnated, Porous 
Bronze Bearings cataloged in a wide range of 
stock sizes and with complete data on assem- 
bling, sizing, shaft clearances and loads; 
the new Boston Universal Joints made with 
interchangeable parts and cataloged tor quick 
selection by size and rating; the new Boston 
Pillow Blocks and Flanged Cartridges equipped 
with the exclusive Safety-Vent-Sea! for 
automatic lubrication control and cataloged 
for ready selection of the proper size and load 
rating; and new model Boston Reductors 
(Speed Reducers) complete with selection 
charts and improved numbering system for 
rapid, foolproof determination of the right 
model for the widest range of application. 

This practical, time-saving Catalog and 
Data Book may be obtained from any one of 
the eighty Authorized Boston Gear Distribu- 
tors who maintain stocks of the full Boston 
Gear line, or by writing Boston Gear Works, 
66 Hayward St., Quincy 71, Mass. 


Hydraulic Turbines 
and Auxiliaries 

A new 56-page bulletin describing the de 
sign and construction of Francis, propeller 
and impulse type, hydraulic turbines and 
such auxiliaries as pressure regulators, 
special high head valves, butterfly valves 
and cabinet type governors for large units, 
has been released by Allis-Chalmers. 

Installations of Francis type turbines in 
the United States covered in the bulletin in 
clude the Hoover Dam, Cushman, Shasta, 
Fontana, Peavy Falls, Big Quinnesec Falls, 
upper and lower Malad, Pensacola, Mitchell 
and Wilson plants; the Santa Barbara and 
Colimilla plants in Mexico, Shipshaw in 
Canada, and the Maraetai "plant in New 
Zealand. 

Propeller type installations described in 
clude the Kentucky Dam, Pickwick Landing, 
Rock Island, Santee Cooper, Fall of the 
Ohio, Way Dam, Henry Ford Green Island, 
and Blandin Paper Co. plants. 

Impulse wheel type plants covered are the 
Serra powerhouse in Brazil, Honokaa Sugar 
Co., Hawaii; Cementos el Cairo, Colombia; 
Continaed on Page 60 


MECHANICAL ENGINEERING 


~~Avousr, 1950 - 59 


THE SIX ELEMENT 
RECORDING CATHODE-RAY 
OSCILLOGRAPH 


NEW HIGHS IN RESOLUTION are obtained by this new 
oscillograph because of its unusually HIGH FREQUENCY 
RESPONSE and HIGH CHART SPEED. ..designed for record- 
ing fast transients and continuous phenomena. 


FREQUENCY RESPONSE 0 to 200,000 cycles per second 

RECORDS up to 1000 ft. long at speeds up to 600 inches per second 
RECORDS up to 10 ft. long as speeds up to 6000 inches per second 
WRITING SPEED above 100,000 inches per second 


Note these additional unusual features. 


@ SIX ELEMENTS with ient interchangeable lens stages for 
1, 2, 3, or 6 traces on full width of chart. 


@.QUICK-CHANGE TRANSMISSION for instantaneous selection of 16 
record speeds over a range of 120 to 1. 

@ AUTOMATIC INTENSITY CONTROL. 

@ CONTINUOUS SWEEP OSCILLATOR which permits viewing as well 
os recording. 

@ Single-pulse LINEAR OSCILLATOR for recording transients on 
stationary film. The record can initiate the transient to be ded, or the 
transient can initiate the record. 


@ INTERCHANGEABLE RECORD MAGAZINES for CONTINUOUS _ 

RECORDING on strip chart, either 6 inches or 35mm in width up to 10000 

feet in length, DRUM RECORDING for short, high-speed records, and 3 
STATIONARY CHART for very short transients. ! 

@ PRECISION TIMING EQUIPMENT, tuning fork controlled, for 

=> 1-millisecond or 10-millisecond time lines. 
@ Crystal-controlled Z-AXIS MODULATION for 1/10 millisecond 

time marks. 


Each recording element is a complete unit, fully housed, 
which can be instantly inserted or removed. Recording 
element contains high-intensity cathode-ray tube, and 
both AC and DC amplifiers. Control panel is located on 
outside end. 


FOR FURTHER INFORMATION, WRITE FOR 
BULLETIN 2G1-K 


INSTRUMENT COMPANY. 


1315 SO. CLARKSON STREET + DENVER 10, COLORADO 
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Your electrical precipitator a will 
be individually engineered.. .and based on 
the Research Corporation's experience graph- 
ically shown by that towering pile of thou- 


will help Research engineers to “tailor- 
make” your Cottrell installation. For ex- 


ight answers to such variables as the size, 
shape and type of both discharge and col- 
lecting electrodes, their relative spacing, 
flue arrangements and many other factors. 
At Research you can count on profitable 
solutions to individual problems. 


48 Carbon Black Plants 
203 Metallurgical Installations 
205 Acid Plants « 40 Paper Mills 
270 Detarring Installations 
216 Power Stations 
73 Steel Plants « 99 Oil Refineries 
and Miscellaneous Installations 


's of blue prints. 
This knowledge is a valuable asset that 


ie, they can more quickly determine the 


Research Corporation Cottrells can be 


made as efficient as you desire. They can col- 
lect 95% to over 99% of all solid or liquid 
particles suspended in gas entering equip- 
ment. Write for free booklet giving valu- 
able data. RC-121 


All These Were Once 
DUST COLLECTION PROBLEMS, TOO 


Typical One Day Collections 


@ 250 TONS OF FLY ASH 
©@ 5500 POUNDS OF CONCENTRATED 
SULPHURIC ACID 
®@ 6 TONS OF SODA SALTS 
AT PAPER MILL 


RESEARCH CORPORATION 
405 Lexington Ave., N. Y.17,N.Y. 122 S. Michigan Ave. Chicago 3, Ul. 
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BIG TANKS rora BIG JOB 


The above photograph shows part of a propane storage farm of thirty 30,000 gal. 
Propane Storage Tanks which will help supply the increased gos demand in New 


t Coke C y installed this 


Haven and other territory served. The C 


new propane plant, one of the largest gas industry installations made during 1949. 
DOWNINGTOWN IRON WORKS, INC. supplied sixteen of these 30 big Storage 


having ctured hundreds 


Tanks, and is long experienced in such fabri 
of them. 


DOWNINGTOWN Engineers and Technicians have given considerable study to 
many factors and processes of Plate Fabrication. Consequently, we have arrived ot 
conclusions which we firmly believe ossure a quality job. 


Your inquiries for pressure vessels of Nicka! Clad, Stainless Clad, Carbon Steel, ore 
solicited. Another important factor of our business is the design and fabrication of 


Heat Exchanger Equipment. 


NEW YORK OFFICE; 30 CHURCH STREET 


DOWNINGTOWN IRON WORKS | 


DOWNINGTOWN, PA. 
WELDED and RIVETED PRODUCTS 
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and Glenville, Balch, San Francisquito, Big 
Creek 2A and Kern River plants in the 
United States. 

The booklet also has a section devoted to 
manufacturing and testing facilities at Allis- 
Chalmers which illustrate the company’s 
ability to produce hydraulic turbines of any 
practical magnitude. 

Allis-Chalmers has played an important 
role since 1904 in the design and building of 
hundreds of hydraulic turbines, totaling 
approximately 12 millions of horsepower 
installed and under construction. 

Copies of the bulletin, “Allis-Chalmers 
Hydraulic Turbines and Auxiliaries,” 02B- 
7301, are available upon request from Allis- 
Chalmers Manufacturing Co., 949 S. 70th 
St., Milwaukee, Wis. 


H-42 Strainalyzer 

Aptly named, the H-42 “Strainalyzer” is a 
new instrument for the study and analysis of 
vibration strain and dynamic stresses. It 
makes possible for the first time the simul- 
taneous observation and recording of elec- 
tronic traces of four such functions in correct 
time relationship without the necessity of 
optical alignment. 

Designed for use with Baldwin SR-4 Strain 
Gages, from 60 to 500 ohms, the instrument 
gives excellent linear response. It is com. 
posed of four units; the indicator, the indica- 
tor power supply, the camera and the camera 
speed control. 

The cathode ray tube is a four-gun type de. 
signed especially for the “Strainalyzer.” In 
designing the indicator cabinet and in placing 
the tube, special provision has been made to 
facilitate installation and removal of the 
Fairchild Oscillo-Record Camera. 

Copy of our Bulletin 309 covering this 
equipment is available. You will be inter- 
ested in the variety of general uses to which 
the “Strainalyzer” is readily adaptable. It 
also offers substantial savings in time and 
money over methods now in use, which gener- 
ally require an array of instruments and 
varying test procedures. 


Armco Stainless Steel 
*Steelox”’ Curtain Walls 

Armco Stainless “Steelox’’—what it offers 
and how it is used in curtain walls—is de- 
scribed in a new illustrated 12-page booklet 
Armco Stainless “Steelox’’ Curtain Walls, 
published by Armco Drainage & Metal 
Products, Inc., Middletown, Ohio. 

Explaining the basic functional design of 
the “Steelox” curtain wall, the booklet lists 
13 architectural advantages of “Steelox”’ 
panel construction. 

Eight pages of design sketches show how 
“Steelox”’ can be used as either vertical or 
horizontal units and to provide varied ex- 
terior treatments. The sketches also show 
details of sections at masonry walls, wall 
bases, windows, as well as plan views of 
spandrel and strut construction. 

Architects will find this booklet a handy 
reference manual in view of the tremetijous 
interest in curtain wall construction. Capies 
may be obtained from Armco Drainage & 
Metal Products, Inc., Middletown, Ohio. 


Combination Units 
Featured in Montreal 
Refinery Modernization 

The design and engineering of two unique 
combination units in modernizing the Mon- 
treal refinery of the British American Oil Co., 
Ltd., are featured in “Kellogram” No. 
(1950), just published by The M. W. Kellogg 
Co., refinery and che -mical engineers of Jersey 
City, N. J. 

Not only does the publication cover the 
combination deasphalting and crude topping 
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and the combination Fluid catalytic cracking 
and catalytic polymerization units in detail, 
burt it also shows how, through painstaking 
cess design, heating requirements were 
alanced so that important savings were 
effected in furnaces and intermediate storage. 

The modernization comprised integrating 
these two new combinations with the e¢xist- 
ing 16,000-barrel-per-day thermal refinery. 
As a result the plant's capacity was upped 
alrnost 100 per cent, and the over-all octane 
level of the refinery’s gasoline was raised to 
meet the increased demand tor higher octane 
products, 

In engineering the new plant to meet tore- 
seeable demand tor even higher octane levels 
than are now necessary, provision was made 
for two more polymerization reactors to be 
added if future market conditions so dictate. 
The use of synthetic catalyst and more severe 
operating conditions in the catalytic cracking 
unit could readily produce the additional 
gaseous charge stocks for the polymeriza- 
tion unit without any mechanical alterations. 


Chain Couplings 

Morse Chain Co.—New Catalog, C45-49 
contains 16-pages of information and engi- 
neering data on the new Morse line of roller and 
silent chain flexible couplings. The new 
DRC and DSC couplings are interchangeable 
and may be furnished with either plastic or 
steel covers. Made-to-order Silent Chain 
Couplings are furnished in capacities ranging 
up to 300 H.P. per 100 R.P.M. 


**Adsco” Strainers and Separators 

“Strainers and Separators,” Bulletin No. 
R-46-50A, is completely revised 16-page 
catalog of Y- and T-Type Strainers, Suction 


Strainers, Multi-Flow Separators and Re- 
ceiver-Separators just issued by American 
District Steam Co., North Tonawanda, N. Y. 
It contains descriptions, dimensions, weights 
and list prices of the entire line. Several 
types have been completely redesigned for in- 
creased efficiency and the range of sizes has 
been increased. Included in the Bulletin is 
technical data to aid in selecting proper type 
and capacity. Engineering information on 
flange dimensions and service pressure rat- 
ings is also a part of the revised edition, 


Fundamentals of 
AC Cireuit Interruption 

A concise presentation of circuit closing 
and opening operations by Dr. Erwin Salzer, 
consulting engineer, Allis-Chalmers Manu- 
facturing Co., presented in easy-to-grasp 
form. This booklet, in substance a reprint 
of a series of Articles on “Fundamentals of 
AC Circuit Interruption” published in the 
Allis-Chalmers Electrical Review of 1948 and 
1949, is written on the level of a college text 
on physics. It emphasizes physics and 
physical reasoning. Size 8/2 by 11 inches; 
56 pages; peeee bound. Published by Allis- 
Chalmers Manufacturing Co., Milwaukee 1, 
Wis. Price #) cents. 

Nooters Corporation Offers New 
Flange and Coupling Selector 

A handy new Flange and Coupling Selec- 
tor, designed by Nooter Corp. of St. Louis, 
is now available upon request to all engineer- 
ing personnel 

+ is selector is an exceptionally useful tool 
for engineers and draftsmen who must work 
with pipe and pipe connections. The handy 
slide rule presents at once all pertinent data 
for 150 pound and 300 pound A.S.A, Standard 


as well as for standard, extra heavy, 3000 
pound and 6000 pound coupling. 

An easily read table also shows wall thick 
nesses of Standard, Extra Heavy and Double 
Extra Heavy Pipe as well as for all Schedules 
of Pipe from 10 through 160. Write Nooter 
Corp., 1444 S. Second St., St. Louis 4, Mo. 


Sarcotherm Modulating 
Outdoor Controls 

Sarcotherm Controls, Inc., Empire State 
Building, New York, N. Y., have just issued a 
Supplementary Bulletin, ST-501, their 
General Catalog. This supplement de 
scribes in detail the recent improvements in 
the Sarcotherm Modulating Outdoor Con 
trols. Additions include convenient manual! 
adjustment features, “full heat” switch, 
morning pickup and night setback-—all 
mounted in a panel box. A revised chart for 
enlarged capacity, double seated valves is also 
enclosed. Copies of the Supplementary 
Bulletin are available to interested architects, 
consulting engineers and heating contractors. 


Master Price Schedules for 
Seamless Carbon Steel 
Pressure Piping 

Beaver Falls, Pa.—Individuals involved in 
the purchase of tubing or the estimation of 
cost apparatus in which seamless carbon steel 
pressure tubing is used, will be interested in 
master price sheets recently issued by The 
Babcock & Wilcox Tube Co. 

These master price sheets, identified as 
price schedule “A,” give the base prices per 
100 feet of average and minimum wall hot 
finished and cold drawn seamless carbon steel 
pressure tubing. The schedule covers cut 

Continued on Page 62 


PIPING 
MOVES 


FLEXO JOINTS 


Offer the Flexibility of HOSE 
the Strength of PIPE 


TO 
IMPROVED 
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tn Canada: S. A. Armstrong, Ltd., 1400 O'Connor Drive, Toronto 13, Ont. 
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wear—low maintenance cost. 


St. Louis 13, Mo. 


You can be sure if your products 
pass vibration fatigue test—sub- 
stantiates design and construction materials—frequently ex- 
poses excessive material. Many things can be learned from 
tests. A “must” for electronic, aircraft and automotive parts 
Hundreds in use. Models to handle parts 
from 10 ibs. to 100 ibs.—choice of vertical or horizontal table 


ies of 600 to 3,600 v.p.m. Special ma- 


For ying pr through moving 

pipe lines or to machinery or equipment and assemblies. 
while in motion, use dependable Flexo 

Joints. Complete 360° movement in either ° t. Freq 
direction for from gravity up chines to order. 


Catalog F contains treatise. 


Made by the makers of All American 16X 
Microscope for carbide surface inspection 


ALL AMERICAN 


Tool & Manufacturing Co. 


1016 FULLERTON AVE, CHICAGO 14, iLL 
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complete information Four styles—standard pipe sizes 103". | 


e Keep Informed 


length tubing produced from open hearth 
steel having an average carbon content within 
10% to .25% and having outside diameters 
1/," through 10°/,” and wall thicknesses 
035" through 1.000*. 

These helpful tables were prepared as a 
convenience to customers and jobbers. 
Copies are available upon request to the sales 
offices of the company at Beaver Falls, Pa. 


Terry Issues New Turbine Booklet 


A new 12-page booklet (Bulletin S-146) 
titled Terry Multistage Turbine” was 
recently announced by Terry Steam Turbine 
Co., Hartford, Conn. Requests for copies 
should be sent to Dept. P. 

Illustrated with photos and drawi the 
bulletin gives data on casing, laggi Tiadea, 
nozzles, wheels, shafts, diaframs ym 
interstage and ‘end glands, governors, syn 
chronizers, governor valves, steam strainers, 
nozzle control valves, sliding feet, auxiliary 
oil pumps and lubrication. 


Two New Technical Bulletins Issued 
on Engineering Properties 
of Nickel Alloys 

Two new technical bulletins on the proper- 
ties of high nickel alloys have been issued by 
The International Nickel Co., Inc. Both are 
twenty-four pages in length and contain 
charts, tables on compositions and proper- 
ties, working instructions, and other informa- 
tion of a technical nature. 

While each of the bulletins represents, to 
some extent, revisions of earlier Liiotias on 
the same subjects, the revisions have been so 
complete — the new data contained so ex- 


tensive that they are essentially new presen- 
tations, 


Technical Bulletin T-7, one of the two, is 
entitled, “Engineering Properties of Inconel.” 
In addition to information on Inconel, it con- 
tains material on Inconel “X"', one of the 
newer age-hardenable Inco nickel alloys. 

The second publication is Technical Bulle- 
tin T-9 and deals with the engineering proper- 
ties of “K” Monel and “KR” Monel. Both 
are available without charge through the 
Technical Editor of The International Nickel 
Co., Inc., 67 Wall St., New York 5, N.Y. 


Farrel-Bir Publish 


Calender: Bulletin 

A new bulletin, No. 117, “Farrel Paper- 
Machine and Board Calenders,” has been re- 
leased by Farrel-Birmingham Co., Inc., 
Ansonia, Conn, 

Available upon request to those interested 
in paper-making equipment, this 12-page 
booklet illustrates paper-machine and board 
calenders in a wide range of sizes, including 
the largest machine for calendering paper- 
board which has yet been built. 

Concise descriptions are given of design 
features, and the bulletin also contains illus- 
trations of typical calender installations and a 
resumé of other machine products made by 
the company for the paper industry. 


New Bulletin Lists Range 
of Standard Tracers 

for Measuring Surface Roughness 

An illustrated bulletin on the complete line 
of Profilometer equipment is announced by 
Physicists Research Co. 

Entitled ‘Whatever Your Needs in 
Roughness Measurement,” this new publica- 
tion lists the range of work—internal and ex- 
ternal covered by each of the standard 


Profilometer Tracers. These items are 
grouped under three headings: Equipment 
(1) for straight-line tracing on normally- 
accessible surtaces; (2) for straight-line trac- 
ing at right- angles to axis of vertical holes; 
and (3) for circular tracing. The equipment 
listed measures the roughness of 99% of all 
surfaces produced by machining, grinding and 
finishing operations. 

The bulletin also lists appropriate piloting 
for each Tracer (manual, mechanical, or 
both), and describes standard piloting equi 
ment. Illustrations show typical shop 
cations, 

Copies of this bulletin are available on re- 
quest from Physicists Research Co., 321 S. 
Main St., Ann Arbor, Mich. 


New Air Trap Bulletin 

Armstrong Machine Works, Three Rivers, 
Michigan, has recently issued a new 4 ~page 
bulletin describing their complete line of air 
traps. Selection and installation of air 
traps for automatic drainage of moisture 
from compressed air intercoolers, after- 
coolers, receivers, separators and drip points, 
is covered in some detail. Illustrations of 
the various Armstrong air trap models, their 
applications and how they work are covered 
in other sections. Physical data and list 
prices are also included. Copies are avail- 
able upon request. 


Over-Running Clutches 
Morse Chain Co.—-The new Morse-Form- 
sprag Over-running Clutches are fully de- 
scribed in a 16-page Catalog, C11-48. Con- 
struction, function, engineering data, stan- 
je special applications are discussed in 
detail. 


you 


What Do YOU Need in 


position to specify a size and type clutch that 
will meet your requirem: 

may say “No” to their recommendation, 
but don’t risk not having the benefit of it. 


CLUTCH? 


ents exactly. You 


for permanent vibration record 


No films to develop—No attachments or 
— supply needed with the Type LE 
‘ortable Vibrograph. It operates either 
seismically or with a prod. Instantly... and 
permanently records, for later analysis, the 
vibrations found in machinery or other 
vibrating bodies while in normal operation. 
et W rite today for information on the Vibro- 
pY graph and other vibration testing equip- 
ment. Westinghouse Electric Corporation, 
Department E-2, 2519 Wilkens Avenue, 
Baltimore 3, Maryland. J-02212 


ROCKFORD 
Pulimore 
CLUTCHES 


ROCKFORD CLUTCH DIVISION 
1307 Street, Rockford, Ilinels 
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; High torque rating? Shock-load absorption? 
Slippage control? Vibration dampening? | 
4 Frequent drive shaft reversals? Regardless of 
your needs, ROCKFORD engineers are in a 
‘ | 
« 
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..» The Steel Valve With 
A Priceless Ingredient 


Into every heat of Lunkenheimer molten steel 
goes one ingredient that no other valve foundry 
can duplicate. It’s not measured in ounces or 
pounds — but in generations . . . of tradition. 
It is pride in the kind of workmanship that has 
made Lunkenheimer universally respected as 
the one great name in valves. 


Engineers are accustomed to dealing in facts — 
not intangibles. But every realistic engineer 
knows that molten steel is tricky stuff to handle. 
It demands more from the workman than 
simple attention. Quality valves—safe valves — 
are not made by formula alone, but by care. . . 
interest . . . pride in an unbroken tradition 
of fine workmanship. At Lunkenheimer, that 
tradition goes back to 1862. 


Lunkenheimer’s priceless ingredient will al- 
ways be intangible, but it can be expressed in 
terms of one interesting fact: there is no 
instance on record where a Lunkenheimer 
steel valve has ruptured due to defective metal. 
For more facts —and for information relat- 
ing to your specific steel valve application — 
write immediately to The Lasheslalaae Co., 
P. O. Box No. 360E, Annex Delivery Station, 
Cincinnati 14, Ohio. 


STEEL + IRON + BRONZE 


THE ONE COT NAME IN VALVES 
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“We haven’t found a 
substitute yet for the 
right materials, properly 

applied, to make an 

insulation investment 
pay off” 


To be successful an insulation job must be prop- 
erly engineered. In addition, it must have these 
two important ingredients: 


1... THE RIGHT MATERIALS: service con- 
ditions vary greatly in industrial applications. 
That's why no one insulation can serve as a jack- 
of-all-trades on all jobs. For this reason, Johns- 
Manville uses asbestos and many other selected 
raw materials to produce the most complete line 
of insulations available. These insulations serve 
applications ranging between the extreme tem- 


Johns-Manville 


Mr. Insulation says: 


peratures of 400F below zero to 3000F above. 


2... THE RIGHT APPLICATION: Here again 
Johns-Manville’s long experience in the field of 
insulation can be of value to you. Insulation engi- 
neering advice plus the services of insulation 
contractors trained in Johns-Manville methods of 
correct application are at your call. 


If you are planning an insulation job why not 
put your problem up to insulation xe 
headquarters? Write Johns-Manville, ‘ 
Box 290, New York 16, N. Y. 


—— INSULATIONS 
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TODAY the State of Virginia is engaged in a long-range Highway 
Zoning Program which necessitates changing thousands of draw- 
ings to include proposed right of ways. 

How to do the job most economically was an important ques- 
tion; Retracing was ruled out --too slow, too expensive. The use 
of intermediate prints was considered next. They had to be 
long-lasting . . . easy to make ... easy to revise. 


Here’s why Kodagraph Autopositive Paper was chosen 
for the job: 


Long-lasting intermediates are assured. In a “per- 
manence test” made by the Virginia Dept. of High- 
ways, an Autopositive print was left on a roof top for 
36 days. During this time this photographic interme- 
diate was exposed to 200 hours of sunlight . . . 6.88 
inches of rain. Despite all of this abuse it was declared 
“good as new.” 

Proof, indeed, that “Autopositives” wil! stand up 
under less trying, normal conditions . . . will remain 
intact in the files year after year... ready to produce 
sharp, clean blueprints whenever needed. 


Photographic intermediates are produced at a new low 
cost. When “Autopositive” is used, positive photographic inter- 
mediates are produced directly without a negative step, with- 
out darkroom handling. Maximum efficiency is realized by the 
Virginia Dept. of Highways because its “Autopositives” are 
turned out automatically . . . ina continuous blueprint machine, 
which can be converted readily for Autopositive production, 


Drafting revisions are easily made. Unwanted details 
—such as existing right of ways—are removed quickly 
from “Autopositives” with corrector fluid. Then the pro- 
posed right of ways are drawn in with pencil or ink. 
Thus, new masters — prepared without costly redrafting - 
are ready to turn out the blueprints needed for county 
supervisor$ and resident engineers. 


Kedaaraph Auiepesivive Pa ‘aper 
“The Big New Plus’’ in engineering drawing rep 


| EASTMAN KODAK COMPANY 


positive photographic inter- Industrial Photographic Division, Rochester 4, N. Y. 
mediates at a new low cost. 

Gentlemen: Please send me a copy of your illustrated 
booklet giving all the facts on Kodagraph Autopositive Paper. 
and tear...obtain more Name Position 
legible final prints. 


@ it gives you photo-lasting Company 
file copies. 
@ It restores old, worn draw- — 


ings .. . reproduces opaques. i State ca} MARK 


ow fo cut costs aif, when ng revisions : 
are necessary 
\ 
4 experience of the Virginia 
pee 
— 
| 
| 
MAIL COUPON FOR FREE BOOKLET ~—— 


HAND POWER TOOLS 


AIRCRAFT 


JUKE BOXES 


DISPLAYS 
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PHOTOGRAPHIC EQUIPMENT 


MACHINE TOOLS 


BUSINESS MACHINES 


VENDING MACHINES 


for machine designers! 


Machine designers! Here’s the newest addition 
to the complete Baldwin-Rex line of precision- 
made roller chains. It is the answer to that 
problem of transmitting positive power where 
space is limited, where centers are extremely 
short, where savings in weight and a combina- 
tion of high strength and accurate timing are 
required ... Baldwin-Rex No. 25 Roller Chain. 
This '4-inch pitch chain is as finely made... as 
long lasting ... as versatile and positive as the 
larger size roller chains. And despite its small 
size, it has an ultimate strength of 875 pounds 
... an important advantage where reduced 
maintenance and service are needed. 


\ 
= 


- PITCH = 


Hand power tools, juke boxes, animated dis- 
plays, machine tools, photographic equipment, 
electronic equipment, television equipment, 
business machines, model equipment and many 
other types of high precision, small size equip- 
ment can be more efficiently designed with this 
new helping hand to the designer. In many 
larger types of equipment, too, this handy little 
chain can motivate intricate timing functions 
that must be designed into small space. 

For all the facts, write Baldwin-Duckworth 
Division of Chain Belt Company, 363 Plain- 
field Street, Springfield 2, Massachusetts. 


LIST PRICES 


DIMENSIONS — INCHES 


| 0.31 


From From |_ Side Plate 
Pin End | Pin Head | Thick- 
CL. | to C.t. | ness 
c iti 
0.030 


0.19 | 0.15 


IBALDWIN-REX ROLLER CHAINS 


a complete line from Va-inch to 2'4-inch pitch 
BALDWIN-DUCKWORTH 
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Assem- 
Connect-| bled (Offset) Over- 
Riveted ing Roller | Link | all Pin 7 
Chain Link Link Riveted Diam. 
Perfoot| Each Each | Each A 
$1.10 | $.14 | $.10 | $.40 0905 
i 
r4 iE 
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“100” Series Ground Deep 
Groove Radial, Full Ball Type, 
Soft Outer Band, inch Sizes. 


“400” Series Unground Deep 
Groove Radial, Full Ball Type, 
Soft Outer Band, Inch Sizes. 


“1600” and “3000” 
Series Shielded or Open 


“1200” Series, Similar to" 400” 
Series Except Double Row. 


Ground Thrusts, Series "1000" 
"1100", "2600" and "2700", 
with Retainer, Inch and 
Metric Sizes. 


"K” Series (Aircraft and Com- 
mercial) Precision Deep Groove 
Radial, Full Ball Type, Double 
Shielded, Inch Sizes. 
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FABRIC) 
* PATENT APPLIED FOR 


COMPOSITION SEAL* 
RESISTANT SYN- 
THETIC RUBBER COATED 


the NICE LINE 


Available as Ilustrat- 
ed, Series “1600” Low 
Cost Precision Radial 
Bearings and Series 
**3000"' Unground 


“Precision Type” Radi- 
als, Metal Shielded or 
Open, or with COMPO- 
SITION SEALS. Solid 
Race and Cone with 
Inch Sizes. 


Retainer, 


"600" Series Self Contained 
Unground Thrust, Full Boll 
Type, Soft Outer Bond, 
Inch Sizes. 


NICE BALL BEARING COMPANY 


NICETOWN PHILADELPHIA PENNSYLVANIA 


"700" Series Unground Radial 
and Thrust, Full Ball Type, 
Solid Cone, Soft Outer Band, 
Inch Sizes. 


“Flanged” Series, Similar to 
"400" Series Except Outer 
Band Flanged. 


“Flanged” Series, Similar to 
“400” Series Except Felt Sealed 
and Outer Band Flanged. 


For complete infor- 
mation on the NICE 
Line write for New 
Catalog No. 140 


MECHANICAL ENGINEERING 


for the PRODUCT DESIGNER... ; 
i 
IMPORTANT NEW ADDITION 
: 
"500" Series Unground Radial 
| and Thrust, Full Boll Type, 
Pressed Cone, Soft Outer Band, 
* inch Sizes. | 
ir | 
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Family Grou... 


Large group though it is, you see here only one branch of 
the world’s largest family of fittings for pipe welding. 

Ic is simply the stock sizes of long-radius WeldELLS in 
a single weight and material — merely a small fraction of 
the enormous line that includes more types of fittings, in 
more materials, more weights and more sizes than any 
other line. 

Important though the breadth of the WeldELL line is to 
every man who designs or erects piping, still more important 
is the significant fact that the WeldELL family grew to this 


size because nothing less could meet the demand for fittings 
of WeldELL quality and uniformity to satisfy every con- 
ceivable piping condition. 

Yes, there is a Taylor Forge Fitting for every purpose. 
From the smallest to the largest, every fitting in the WeldELL 
line shares the principle of sound engineering design and job- 
speeding utility that Taylor Forge has consistently applied 
for half a century. 


Mail the coupon for Taylor Forge catalog. 


TAYLOR FORGE 


TAYLOR SPIRAL PIPE is again promptly available in o ri | Please send Catalog 484 covering welding fittings and forged steel flanges. 


broad range of sizes and thicknesses. Coupon brings new I 
Spiral Pipe Bulletin 493. NAME 


Send Bulletin 493 covering Taylor Spiral Pipe and related fittings. 


POSITION 


HG 


TAYLOR FORGE & PIPE WORKS STREET ADDRESS 
P. O. Box 485, Chicago 90, Iilinois 
Offices in ol! principal cities: Eastern Plast: Carnegie, Pa. 
Western Plant: Fontono, Calif. to Tayler Forge & Pipe Works, P. O. Bex 485, Chicage 90, i. 
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HIS CHART PROVES IT! You can specify the shaft size, 
speed, load, service conditions, space and weight limita- 
tions . . . and get the Fafnir Ball Bearing that meets those 
specifications exactly. No need to take less ball bearing or 
more than just what you need . . . because Fafnir makes them 
all... for all industries. 
: You get something else, too, that makes Fafnir Ball Bear- 
ings a particularly good buy. It’s an attitude and an apti- 
at jus “get | é of at ball bearings from where re 
i ge sitting and an aptitude for doing just what you'd like done 
Pe tl t best 5 about it, gained from working with not just one or two 
. industries but with all industries. 


EXTRA-LIGHT 
9100 Series 
Compact, space-sav- 
ing, large bore, light 
cross section design. 

9100 SERIES M9100 SERIES MM9100 SERIES 


LIGHT 
200 Series 
for loads relatively 


light in proportion to 
shaft capacity. = 
200 SERIES M200 SERIES MM200 SERIES 
MEDIUM 
for medium or aver- 4 =e a 
age loads and con- , 
tinuous operation. 
300 SERIES M300 SERIES MM300 SERIES 


Fafnir Radial Ball Bearings are available 
in standard shaft sizes in single and dou- 
ble row designs, in duplex arrangements 
of matched pairs (tandem, back-to-back 
and face-to-face), and with various ar- 
rangements of seals and shields. Fafnirc | 
also makes a complete line of ball and BAL ARIM 

roller bearing power transmission units. Uy : f oa 

Write for catalog. The Fafnir Bearing 
Company, New Britain, Conn. 
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PAT OFF 


At the Clork Hill 
tor drives @ belt 
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compact, efficient, extra-protected 


Even for large low-speed drives up to 150 hp, there's a 
G-E gear-motor that can fill the bill. With it you eliminate 
s¢parate gears or reducers, because you buy only one com- 
pact, pre-engineered power package. You save purchasing 
and engineering costs by specifying one unit to do the job. 

In hazardous areas, too, G-E explosion-proof gear-motors 
offer extra protection for applications where open gears, 
belts, and pulleys are prohibited. 

... and in addition to these features, you get: 

UNIT RESPONSIBILITY —G.E. assumes unit. responsibility for 
both gear and motor, whether it's rated at | or 150 hp. You 
avoid many design and purchasing problems. 
PRE-ENGINEERING--G-E- gear-motors are pre-engineered to 
work as a unit, give you the best possible combination of gear 
and motor for your job. 

OVER-ALL PROTECTION Integrated housing shields the whole 
unit from dust and dirt, permits application where chains and 
belts cannot be used. 

Standard ratings up to 75 hp are available from stock, 
and special quotations are issued for ratings up through 150 
hp. To fill your needs on all gear-motor requirements, call 
your nearest G-E Sales Office or your local distributor. 
Apparatus Dept., General Electric Co., Schenectady 5, N. Y. 
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for G E ; 
| R-MOTORS—UP T° | | 
GEAR- 
G-E 7; t Zz 
-E 7R//CLAD motors... 
4A . 4 
50-hp G-E 
in Georgia, this rusher. 
ENERAL (3) ELECTRIC 
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RUSH 


your reservation 


for 


SHOWING... 4 
TELLING... 
SELLING ... 


your best buyers 
at the... 


prime cust and prosp 
verging on the 1950 National Power Show. 
They'll be eagerly seeking for new ways to 
keep down the costs of producing and using 
steam, electric, and mechanical power. 


You can make no better investment in selec- 
tive, concentrated selling to the “right” 
people then to show, tell, and sell the cost- 
saving merits of your products in this impor- 
tant industrial “‘market-place."” This out- 


standing show offers you proved sales bene- . 
APPLY FOR SPACE TODAY 
Gan yes cond in the some Time is short. Act now while a few exceptionally 


time otherwise . . . to seve months of field 
sales work later on . . . to effectively - spaces are still available. Write for space 
strengthen the pos tion of your company and iagram, rates and data. 


products in today's increasingly competitive 
market. 


UNDER ASME AUSPICES 


in conjunction with the Annual Meeting of the 
Society in New York City, Nov. 26-Dec. 1. 


The Power Show hes consistently produced 
excellent results jor many firms for 28 years. 
So make it a ‘must’ today to insure Cotter 


sales and profits tomorrow. 


Management International Exposition Company, Grand Central Palace, New York 17, N. Y. 
MECHANICAL ENGINEERING 


It’s later than you think: 
> As 
wr: j | 
short months from now thousends of your 


“LINEAR. 
PRECISION 


4or with: MOULDED 


“RINGS 


FOR THE DESIGNER 


The precision with which Linear “O” Rincs are moulded to specifications . . . 
coupled with their high level of uniformity . .. makes them a natural for products 
with delicate assembly problems. 
West Disinfecting Company had an unusual assembly problem in connection ; 
with the feeding mechanism of an individual type soap dispenser. It required a 
seal with enough flexibility to compensate for variable friction loads . . . but free 
enough to permit easy axial movement of the plunger for uniform delivery of soap. 
LINEAR “O” RinG SEALs met the requirements . . . leakproof yet non-restricting. 1 
Requiring no replacement, they are permanent . . . assuring satisfactory service for ; 
° the soap dispenser and economically eliminating a troublesome assembly problem. i 
Compounded of natural or synthetic rubber for nearly every condition, LINEAR 
“O” RinGs are also available in Kel-F, Silicone and other synthetics to resist the 
’ action of vigorous oxidizing materials. LINEAR has a complete list of J.I.C. and A.N. 
standard sizes, as well as hundreds of non-standard “O” Rings for special uses. 
For individualized attention to your packing problem, design or application, 
LINEAR! 
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LINEAR, Inc., STATE ROAD & LEVICK STREET, PHILADELPHIA 35, PA. 
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F OR direction of power with 


EXTRA SMOOTHNESS 


LOVEJOY 


UNIVERSAL 
JOINTS 


OLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


No binding, backlash or inplay. 
All operating surfaces are finish- 
ground to such an infinite degree 
of accurocy thot pins are in- 
serted in perfect alignment 
All joints guaranteed to be con- 
centric within .0005. All rivets 
ground flush with body of joints 
at no extra cost to allow work- 
ing inside of tubing or in close 
quorters. Special profiling around 
forks gives maximum bearing sur- 
face under cut for greatest oper- 
ating angle without sacrificing 
strength. 


A 20-PAGE LIST OF 
ASME PUBLICATIONS 


is included in the 


1950 ASME MECHANICAL 
CATALOG AND DIRECTORY 


Copies of the List are obtainable from 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
Publications-Sales Dept. 
29 West 39th St., New York 18, N. Y. 


TROUBLE-FREE 


EE 


SCOTTIE JR 


= @ It lasts and lasts and lasts 
without break-downs. Easy 
to handle, every part acces- 
sible . . it’s truly trouble-free. 


DELIVERIES FROM STOCK 
For any fuel 
6 to 36 H. P.—-100 Ibs. W. P. 


LOVEJOY FLEXIBLE COUPLING CO. 
For 6° Scale with pipe 


5032 W. Lake St., Chicago 44, Ill. diemeter merkiags . . 
Keane EE Boiler — WRITE Dept. 99-M8 
Also Mfrs. Lovejoy L-R Flexible Couplings, 
and Lovejoy Variable Transmissions 


UsT, 1950 


Write for illustrated 
erature. See how Love- 
joy Universal Joints con 
save youmoney. Ask for 
prices on any quantity. 


Dia, to 4" | 
Length 1-*," te 10.' | 
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| TRACING CLOTH THAT DEFIES TIME. 
ie 
ray 
a 
de 
© The renown of imperial as the finest : ‘ 7 i 
\ in Tracing Cloth goes back well over | y i 
. ‘ half a century. Draftsmen all over the § 
its high tr ond ink 7 
surface and the superb quality of its 
Imperial takes erasures readily, | 
| trasting prints of even the finest lines. fl 
neither brittle nor opaque. TRACING 
if you like a duller surface, for 
cleor, hard pencil lines, try Imperial OTH py 
Pencil Tracing Cloth. It is good for Th 
? | 
a | For Reference | 
| 
| | 
€ 
a} 
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This versatile electronic measuring 
equipment PAYS ITS WAY IN MANY WAYS 


Checking 1.D. on Internal Compora- 
tor Attachment No. 952 . . . separate 
plugs permit measuring holes up to 
2 inches. 


Checking an inside mi- 
crometer to a high degree 
of accuracy with Gage 
Head Cartridge No. 953 
in fixture 


With this equipment, you can gage a variety of small 
precision parts on a mass production scale so fast and so 
accurately that costs drop. No special skill needed. Sav- 
ings over slower, more tedious methods quickly pay for 
this equipment. 

When used as a part of a Quality Control Program, 
this Brown & Sharpe Electronic Equipment offers even 
greater savings. It permits closer, faster coordination of 
inspection with production . . . making possible a sub- 
stantial reduction in rejects, wasted time and effort. 

This modern gaging equipment is designed and con- 
structed with characteristic Brown & Sharpe precision. 
For complete information on its unique features, write 
Brown & Sharpe Mfg. Co., Providence 1, R. 1., U.S. A. 


950 mounted on Signal Light 
Attachment No. 958. 


Checking gage size with Gage 
Head Cartridge. Complete free- 
dom from differences in “touch” 
of different operators. 


UNIQUE FEATURES 
® Seporate amplifier isolates heat-producing elements. 


@ True linear response permits accurate setting for 
entire scale with only 1 master block. 

® Single amplifier may be used to serve several test- 
ing instruments. 

®@ Normal line voltage fluctuations do not affect read- 
ings. 

@ Simple turn of graduation selector provides accu- 
rate readings in any desired increment from .0001” 
to .00001”. 


@ Simple, self-checking device on external comparator 
...no gage blocks needed. 


| 
Checking with External Com- ‘ 
‘4 porator No. 951, and Amplifier No. 
j 
| | 
| 
q 
We urge buying through the Distribetor 


INVOLUTE SERRATIONS 85.26—1950 $1.00 


The Standard not only replaced the SAE Serrated Shaft Standard, but pro- 
vides uniform, easily hebricated set of tions that can be made by several 
uri Even diemetrel pitches heve been edopted which 
awe slightly coarser then the old SAE standard, the range of teeth used 
presents diameters both smaller end larger than the former standard so thet 
throughout there is « much greater selection of sizes, the scope of sixes 
given has been increased for 40/80, 48/96, 64/128, 80/160 and the range 
of 32/64 moved downward to agree with the coarser pitches. 
The introduction of allowable errors and effective fits into the Involute Spline 
Standard hes meade necessary the seme for Involute Serretions. 
These are now incorporated as Table 13 of the Standard. For eesy calculation 
of all fits, new basic measurements between and over pins have been in- 
cluded, and also new tables giving the maximum tooth space and the 
tooth thickness. 


3 


The pitches included are 10/20, 16/32, 24/48, 32, 
64/128, _ and 128/256, complete from 
three. 


first Scope is from .10 diameter to 10.00 diameter. The pressure 
angle for all semetion is 45°. Semetions are based upon involute form as 
generated with « straight sided hob of the form included in this Standard. 
The besic dimensions are: Diemetrei Pitch Diameter, Circular Pitch, 
Major and Minor D and Addendum (of External Seretion). Specie! 
dimensions ae for circular tooth thickness end width of spece, and both 
major and minor diameter of the internal serretion. 

TWIST DRILLS 85.12—1950 


To bring this Standard in line with current practice tolerances have 
been set on the various features of drills so that the products of 
different manufacturers will be interchangeable in the user's plants; 
taper shank drills have been included; the sequence of diameters of 
straight shank drills has been changed to correspond to the actual 
sizes purchased and used in industry; and the lengths of number, 
letter, and fraction size drills have n changed so that all three 
series have corresponding lengths. 

Dimensions given are for standard straight shank drills varying in 
diameter from 0.0135 to 2.000 in.; taper shank drills from '/s in. to 
3'/s in.; the corresponding drill lengths and flute lengths; and the 
tolerances on drill diameter, shank diameter, back taper, overall 
length and flute length. Tools are defined and illustrated. 


Incorporation in the Specifications You Use 


SINGLE POINT CUTTING TOOLS AND TOOL POSTS 
B5.22—1950 $1.25 


Besides being a complete revision of the 1939 Standard on Ter- 

logy and Definiti for Single Foint Tools and the 1943 
Standard on Tool Shanks and Tool Posts, this 1950 Edition contains 
a considerable amount of new material. Specifically, it defines and 
illustrates the different classes of tools, the parts of those tools, and 
the angles at which they are used. It ives the standard dimensions 
for tool shanks, tool post openings, ard lathe center height for solid 
tools and tool holders. In the new sections of the Standard single 
point tools are listed and classified according to their shape, construc- 
tion or use; the sizes of the six styles of sintered carbide tips, which 
have been adopted by the carbide manufacturing industries and the 
commercial catalog numbers are given; also the dimensions of tips 
and shanks for single-point tipped tools with 0° and with a 15° 
side-cutting edge angle; of square-end tools; of 80° and 60° nose- 
angle tools; and of off-set end-cutting and side-cutting tools. 


FINE-PITCH STRAIGHT BEVEL GEARS 
B6.8 1950 $1.00 


This new American Standard was developed to cover generated 
straight bevel gears: (a) of 20 diametra! pitch and finer, (b) for all 
shaft angles, and (c) with the numbers of teeth equal to or greater 
than 16/16, 15/17, 14/20, 13/30 for 90-deg shaft angle. Tables give 
general dimensions, the tooth proportions for | diametral pitch; the 
recommended tolerances for outside diameter, crown to back, and 
face angle; and fine-pitch straight bevel dimensions. Sketches show 
the important bevel gear blank dimensions and application of 
tolerances of bevel gear blanks. 

The Standard is identical in technical content with the AGMA 
Standard on Fine-Pitch Straight Bevel Gears. It follows the same 
general principles of the 20-deg Involute Fine-Pitch System. The 
tooth proportions are similar to those given in the AGMA Standard 
on Straight and Spiral Bevel Gears with the following modifications: 
Clearances are increased. Tooth thicknesses correspond to those 
generated by a crown gear in which the tooth thickness and space 
width are equal. The maximum face width is limited to three tenths 
of the cone distance, or 8 in., whichever is smaller. 


? 


20% Discount to ASME Members 


_» New and Revised American Standards _ 


UNIFIED AND AMERICAN SCREW THREADS 
STANDARD Second Edition B1.11949 $3.00 


oe cted to be ded by the new unified clases. Concluding the 
Standard are the eight di ing definitions of syrabols 
used, formulas from which values in the tables are derived, tables for old 


20-DEGREE INVOLUTE FINE-PITCH SYSTEM FOR 
SPUR AND HELICAL GEARS B6.7—1950 $1.50 


This new American Standard closely follows the 1932 Spur Gear 
Tooth Form Standard with a slight increase in the whole depth to 
allow for the greater proportional clearance necessary in fine-pitch 

ears. The series includes gears of 20-diametral pitch and finer 

aving a 20-degree pressure angle. The range of pinion sizes has been 
extended down to 7 teeth because pinions of this size are used in 
many servo-mechanisms. Standard tooth proportions and formulas 
are included, also dimensions required when using enlarged pinions. 
Data are given: for enlargement of helical pinions of 20-deg normal 
pressure angle; to show the permissible reduction in outside diameter 
of gears from 20 to 200 diametral pitch; and to cover the design of 
spur — helical pinions having 9, 8, and 7 teeth. All symbols used 
are defined. 


DESIGN FOR FINE-PITCH WORM GEARING 
B6.9_1950 


As the title implies, this new Standard is intended as a design pro- 
cedure. It covers worms and worm with axes at right angles, 
comprising cylindrical worms with helical threads, the worm gear 
being hobbed for fully conjugate tooth surfaces. 

It supplies the standard proportions of worms and worm ge: 
vaiues of diameter for all possible combinations of leads and lea 
angles within the Standard, and tooth proportions based on normal 
pitch for all combinations of standard axial! pitches and lead angles. 
An extensive table gives the difference in departure from a straight 
side of the worm profile and the changes in pressure angle produced 
by cutters or grinding wheels of 2-in. and 20-in. diameters. (Values 
in this table are diagrammatically illustrated.) Examples of fine- 
pitch worm and worm gear calculations are included to assist the 
designer in using the standard. Sketches show (1) throated worm 
gear blank (for power drives) and (2) non-throated worm gear blank 
(for transmission of motion). 


PUNCH AND DIE SETS FOR TWO-POST, PUNCH 
PRESS TOOLS B5.25-1950 


This design and dimensional standard covers the types and range of 
sizes in general demand by tool designers and used by tool makers 
for the mounting of punch press tool details. 

The two series for which standards are set up consist of back-post 
omper and reverse, and round and rectangular diagonal-post sets. 
Although these sets are of the conventional type with pressed-in 
guideposts and guidepost bushings, the standardized die areas may 
also apply to die sets having patented mountings for the guideposts 
and bushings. Six tables give dimensions of: the die area, the die 
holder and punch holder thickness, the minimum guidepost diameter, 
shank diameters and lengths, guideposts, guidepost Cation, and 
removable punch holder shanks. Because the styles and the pro- 
gressive range of sizes meet the largest volume of needs of users, they 
may be manufactured on a continuous production basis. Further- 
more, tolerances have been established that will assure a high grade 
of tools which can be maintained commercially in respect of the com- 
ponent parts and assembly 


a 
: Incorporated in this recently published Second Edition are the recent emend- f : 
| ments which were mede to prevent possible misinterpretations of text or { Z 
| iNystrations, to fecilitate the use of the tables, and to correct some misprinted = 
figures. Specifically the Standard presents the coarse thread series for 
sizes from 34 in. to 4 inches and the fine thread series from 34 in. to 134 : 
: inches diameters in the unified screw threads; the 8-, 12-, and 16-thread x 
series of the 1935 American Standard with an extra fine series added; six 
| new tolerance clases known as 1A, 2A, and 3A for extemally threaded 
components and 1B, 28, and 3B for internal threeds with the seme allowances foes 
on 1A and 2A. The diameter pitch combination of the unified coarse and ' 
fine thread series are the same as in 1935 standard except thet the pitch of 
the }4-in. coarse thread is now 12, and the 1-in. fine thread is also 12. The . j 
54-im. 13 coarse thread and the 1-in. 14 fine thread are retained as optional FE 
Lo American Standards. Classes 2 and 3 with no allowances and like tolerances : 
for external and internal threads are continued as American Standards but i : 
Class 1, and « considerable amount of the useful and supplementary intor- it 
if 
| 
j 
| 
is 
, 
: 
| 
The Ameri | | ineer: 
_| The American Society of Mechanical Engineers, 29 W. 39th St., New York 18. 


Grinnell Company, Inc., Pr 


“Puzzle for experts 


There is no need for “cutting 

—— and trying” on the job to 
make a prefabricated piping 
sub-assembly fit perfectly. Prefabricated miles 
away to exact dimensions and specifications these 
pieces of piping are links in piping systems which 
may carry steam up to 2500 p.s.i. and 1050°F. 
Grinnell integrates the many factors in this 
complex, highly technical assignment in one 
organization of specialists. Major economies 


= 


8 


result from this single responsibility which in- 
cludes interpretative engineering, metallurgical 
research, compliance with code requirements, 
manufacturing drawings and specifications, pro- 
duction schedules, purchase of materials, special- 
_ ized facilities, skilled personnel, control of quality 
and rigid inspection. 
You'll find it to your own best interests to draw 
upon Grinnell’s century-long, specialized experi- 
ence in power, process and industrial piping. 


GRINNELL 


MECcHANICAL ENGINEERING 


Atlanta * Billings * Buffalo * Chorlotte * Chicago * Cleveland * Cranston * Fresno * Kansas City * Houston * Long Beach 
lis * New York * Ockland * Philedelphic * Pocatello * Socramente * St. Louis * St. Paul * Son Francisco * Seattle * Spokane 
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Farval provides perfect lubrication 
for world’s largest tin dredges 


gb bearings on the digging ladders of these 
dredges are subject to heavy shock loads and 
continuous vibration. For days at a stretch they are 
immersed in corrosive salt water, in the excavation 
of tin bearing sand. Yet the bearings function 
perfectly because each one is protected by a tough, t 
unbroken film of lubricant supplied > Farval 
Centralized Lubricating Systems. 


The tin dredge pictured here is one of nine such 
Farval-protected giants operating in the Dutch 
East Indies. Its digging ladder is 216 feet long, 
operates 100 feet under water. The super structure 
stands as high as a 9-story building. Other similar 
recently built mining dredges, lubricated by Farval, 
dig for gold in Africa, Russia and the American 
west—nearly a score in all. 


Where expensive, heavy-duty bearings must 
function continuously under heavy loads, or in any 
difficult conditions—where success depends on 
adequate protection of bearings—there you'll find 
Farval on the job. On thousands of machines all 
over the world, Farval Centralized Lubrication has 
long since proved its ability to save labor, lubricant 
and time, eliminate delays, reduce maintenance 
expense and repairs, and increase production. 


Farval is the original (patented) Dualine system 
of centralized lubrication that has proven itself 
through years of service. The Farval valve has 
only two moving parts—is simple, sure and fool- 
proof, without springs, ball-checks or pinhole 
ports to cause trouble. Through its full hydraulic 
operation, Farval unfailingly delivers grease or 
oil to each bearing—as much as you want, exactly 
measured—as often as desired. Indicators at every 
bearing show that each valve has functioned. 


Write for Bulletin 25 for full details. The Farval 


FARVAL— Studies in 
Centralized Lubrication 


Corporation, 3264 East 80th St., Cleveland 4, O. No. 114 . 


Affiliate of The Cleveland Worm & Gear Company, Indus- 
trial Worm Gearing. In Canada: Peacock Brothers Limited. 


> SYSTEME OF 


MECHANICAL ENGINEERING 
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Confidentially, here at tarle Goal, 
& we have to mak sure that every 
be + ogy we ship from our plant is just 
i right geur {for the job. 
Why? 
_ Well, it all started when we were 
called upon to furnish gears and 
B METAL machinery for a large bascule 
_ bridge in what was, fer us, a new 
“oles crea, The jeb turned out to 
This new Cam-Stat water teugh the 
we co muster’ and more 
heater thermostat feo- time than we could spare. But, it 
tures positive hammer : turned out to be worth. it. 
action with clean make- long business with EAR 
as put into operation, orders 
and-break between elec- of all types, large and amail, 
trical contacts, due to the began to come in from that area 
advanced design of its eonlinus to come in today, 
You never can tell when a thin 
snap switch mechanism, _ like that may happen again. An And. 


ct we don’t want to tak h 
actuated by Chace Ther- EARLE uk chances 


No, 42 — Product of Cam-Stat, Inc., 


Div. of the Paul Henry Company mostatic Bimetal. CC, 4707 Stenton rig Philo- 


Los Angeles 34, California 


There is a gener- 


ous gap between 
the bimetal actu- July, 1950 CARD INDEX Vol. 72, No. 7 


ating element (A) 2 j Research Manageme.t, R. D. Bennett 
i‘ Powder Metallurgy, Paul Schwarzkopf 


and the insulat- “ 45 Engineering the Belt-Conveyer Installation, Harold Von Thaden 
Accident Statistics Can Contribute to Safer Flying, J W. Lank- 
ing member (B) ford 
More Air Traffic With Greater Safety, S. P. Saint 

which carries the - j DF ls Therma) Cracks in Turbine and Generator Rotor Forgings, A. W 
Rankin, C. J. Boyle, C. D. Moriarty, and B. R. Seguin. . 
contacts. This al- Km ae Engineering (jraduates in the Railroad Industry 

ational Institutions, Students, and Graduates, L 


lows the bimetal | Wallace 
‘ Training and Retaining Engineers ‘By the New York Central 


to begin its motion and gain considerable System, F. K. Mitchell 
Student-Apprentice System on Southern ‘Railway, B. Akers 


kinetic energy before it starts actual breaking of Editorial 


Briefing the Record 
the circuit, thus assuring a sharp, clean break. ASME Technical Digest 


Contents of ASME Transactions 


The extremely high deflection rate of Chace Comments on Papers 


Reviews of Books 


No. 6650 makes it an ideal bimetal for this 
application, where it might be considered an ASME Junior Forum 
actuating “hammer.” 

This customer receives his bimetal in random : 
coil lengths, ready for fabrication. We furnish ; types and sizes of 
Chace Thermostatic Bimetal to our customers in miniature ball bearings 
coils, strips, stampings or sub-assemblies, ready : 
for installation in their products. Whctever your 
requirements, when designing an actuating ele- 
ment for your product in the fields of tempera- 3 BEARINGS, Ball, miniature Sondesd and pap er for 
ture control or response, Start Right . . . Consult in ye spon: 
An Expert... the Chace Application Engineer. weight. Specify MPB for shock loads, continuous opero- 
You'll save time, money and effort. “Special temperature range ond 


for your application Write for catalog M. 
W. M. CHACE CO. 
Theunostalic Bimetal 


1619 BEARD AVE., DETROIT 9, MICH 
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New Series of Stokers by Brownell 


These new Type “F” Brownell Screw-Feed Stokers 
are built in seven sizes. They have coal-burning rates 
of 75 w 312 Ibs, per hour, giving a range of 13 to 93 
boiler h.p. 

Among the unique features of the Type “F" Stoker 
is a device which warns of water in the gearcase. 
This is of the utmost importance, for the chief cause 
of stoker failure is accelerated gear wear due to 
contaminated lubricant. 

You'll want a copy of our Bulletin No. S-41 to 
learn all about the lubrication warning device and 
the other improvements in the series of Type “F” 
Stokers. Ask for the bulletin now while the subject 
is on your mind. 


THE BROWNELL COMPANY 


446 N.FINDLAY ST. DAYTON 1, OHIO 
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ANN ARBOR, MICHIGAN 


To ASME MEMBERS 


Be sure to request your 
1951 ASME MECHANICAL CATALOG 
AND DIRECTORY 
promptly 
Two 
Reserve your copy of the next Volume by 
returning Request Card mailed to you about 
July 1. Please do this now so that you won’t 
be disappointed in not getting a copy. If you 
did not receive a card, send in request on your 
own letterhead. 


ASME CATALOG 
published by 
American Society of Mechanical Engineers 
29 West Thirty-Ninth Street 
New York 18, N. Y. 
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What jd rave that offer so 
= many more econofnic, engineering and production 
advantages than can be obtained with any other 
material, is illustrated and described in this 


REFERENCE BOOK 
on forgings. 


. Write for a copy. Then consult a forging engineer about 
how you can obtain the correct combination of mechanical 


qualities in forgings for your particular type of equipment. 


Proportion of Maton, 
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TRU-LAY 
PUSH 


is a valuable aid 
in machine design 


TRU-LAY Push-Pull is precision-made. 
Therefore it... 


. is positive in action asa steel rod, . 
yet flexible as wire rope 


. transmits action over long or short 
lengths, with few or many bends 


... will operate while flexing, with 
practically no lost motion 


. is made in capacities up to 1000 
pounds input 


. is designed for long life— 
a machine part—not a flimsy 


MAIL THE COUPON BELOW 


(to our Detroit 
Office) for bulletin of information about 
TRU-LAY Push-Pull. 


Detroit 2 


1119 Santa Fe Avenve, 
Los Angeles 2) 


Bridgeport, Conn. 


AUTOMOTIVE AND AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


PROTECT 


Conceal and protect sunken bolts and 
screws, in metal or wood, with Smooth-On 
No. 1 Iron Cement. Smooth-On will stay 
tightly in place, for it expands slightly as 
it hardens. 

For steel that is highly polished or ma- 
chined, Smooth-On No. 4AA, which takes 
machining may be used 

Engineers, mechanics and maintenance men have been using 
Smooth-On for more than 50 years past for many such jobs as 
this. For bigger ones, too, sealing cracks, stopping leaks, 
tightenin, parts,etc. Order Smooth-On No. | in 7 oz., 
1-Ib., 20-Ib. or 100-Ib. size from your supply house. If they 
haven't it, write us. $O-168 


& 40-PAGE REPAIR 
HANDBOOK 
Filled with time - sa money - saving uses for 
Smooth-On in plants and shops. Clear eas, gooeee di- 
rections. 170 diagrams. Send today for YOUR copy. 
SMOOTH-ON MFG. CO., DEPT. 56 
570 Communipew Ave., Jersey City 4, N. J. 


Doit wil SMOOTH-ON 


THE IRON CEMENT OF 1000 USES 


AS ME 


BOILER CONSTRUCTION CODES 


These rules cover design, construction, installation, 
inspection, and the materials used in the construction 
of boilers and pressure vessels. 


Power Boilers, including Rules for Inspection— 
1949 Edition $2.75 


Unfired Pressure Vessels—1949 Edition $2.25 
Welding Qualifications—1949 Edition 90¢ 
Care of Power Boilers—1949 Edition. $1.25 
Boilers for Locomotives—1949 Edition. $1.00 
Low-Pressure Heating Boilers—1949 Edition $1.00 
Miniature Boilers—1949 Edition 75¢ 
Specifications for Materials—1949 Edition $5.00 


(PRICE OF COMPLETE SET AND BINDER, $14.50) 


Please send me copy of descriptive 


bulletin DH-87-M-1. 


Name 
Company Name 
Address 

City 


20% Discount to ASME Members 


The American Society of Mechanical Engineers 
29 W. 39th St., New York 18, N. Y. 
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NOW ! uniform combustion efficiency 
from high peaks to low loads with the 


ENCO TYPE 


OIL-GAS BURNER UNIT 


HERE’S THE LATEST advance in 
burner units, designed to provide 
completely uniform combustion over 
the entire load range. The new 
ENCO Type K Oil-Gas Burner Unit 
is especially effective where steam 
demands swing sharply over short 
periods. 


THE ENCO TYPE K 
OIL-GAS BURNER UNIT 


Offers These Additional Advantages: 


1 Natural or forced draft operation. 
2 Register draft cube designed for installation in 9", 
13¥,", 18" and furnace walls. 
3 No movable blades. 
4 Air vanes provide fixed turbulence over entire load 
range. Adjustable for long or short flame. 
’ 5 Air volume control damper. 
6 Hinged door for easy access to internal parts for in- 
ion or removal. 
7 Suitable for either steam or mechanical atomizing type 
oil atomizers. 
8 Gas burner gun can be added for combination of gas 
and/or oil. 
9% Comes in a wide range of sizes and capacities. 
This new Type K Unit is the result of pioneering 
research, aimed to help you achieve more efficient, 
more economical boiler operation. Write today for 
further information, or see your local Enco Repre- 


sentative. 


ENCO TYPE K 
OIL BURNING 
UNIT 


THE ENGINEER COMPANY 


~~ Avoust, 1950 - 83 


| 
ag 
: t 
| 
ae ‘a 
wr, 
1, 
4 
YU, ENCO TYPE K 
EC.479 
| | 


The Foster Wheeler Outdoor Steam Generator illustrated here is designed 

to operate under severe climatic conditions at an elevation of 3100 feet. 

The plant is being engineered and constructed by Ebasco Services Incorpo- 

rated for the Montana Power Company at Billings, Montana and will sup- 

plement the company's present hydro system, providing additional capacity 
© take care of load growth. 


psed firing aisle is provided and the space under the firing aisle and 
furnace. # js housed to afford storage and shop space. The drum ends 
orwenclored © house the water columns, gage glasses, safety valves, 
ste Sel siping uch items as instruments, controls, drains, is 
in the drum end enclosures, with the 
duets buieg Neated during fre wecther. 


Plant site on the banks 
of the Yellowstone River 


FOSTER WHEELER CORPORATION 
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FOSTER WHEELER 
Outdoor Unit for the 
MONTANA POWER COMPANY 


at Billings, Montana 


Final Steam Temperature... . 


165 BROADWAY, NEW YORK 6, N. Y. 


FOSTER WHEELER 
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a" BELT DRIVES 


Matchability of Wood's ‘‘Sure-Grip"’ V-Belts and V-Belt Sheaves 

assures a balanced drive performance. The positive locking 

effect—achieved as the “tailored to the groove” v-belts seat 

themselves in the smooth, uniform sheave grooves—assures higher 

operating efficiency, smoothness at all belt speeds, greater load 

capacity, ability to absorb shock and pulsating loads, minimum 
Power Transmission Equipment Engi- maintenance and lowest power consumption. Write for detailed 
neers ond Manufacturers since 1857. information. 


T. B. WOOD’S SONS COMPANY, CHAMBERSBURG, PENNA. 


Branches: Boston, Mass., Newark, N. J., Dallas, Tex., Cleveland, O. 


ROLLER BEARING 
PILLOW BLOCKS 


JONES Pillow Blocks are made in sizes to take shafts 
15/16” to 9” in diameter. Equipped with double row 


W. A. Jones Foundry & Machine Co. 


4427 W. Roosevelt Rd., Chicago 24, tl. 
Since 1890 


ib In the Service of Industry 


Herringbone — Worm — Spur — Gear Speed Reducers 
Ealtey.. - Gears - V-Belt Sheaves - Anti-Friction 


1950 
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the most efficient solution of your drive problems. 
Ask for Bulletin No. 86. if | 


Dowell Service saved $87.92 in steam per 


Dowell Service was used by a major steel 
company to clean a large turbo blower 
condenser. After the cleaning, operating 
figures showed a saving in steam of 8000 
lb. per hour or a dollar saving of $87.92 
per day. At this rate, Dowell Service paid 
for itself in 514 days! 

There are many places in every industrial 
plant where Dowell Service can be used 
to cut operating costs. Wherever deposits 
on the surfaces of condensers, boilers, 
heat exchangers, water lines and other 
equipment are stealing power, Dowell 
Service can show money-saving results. 


DOWELL INCORPORATED - 


DOW CHEMICAL COMPANY 


SUBSIDIARY OF THE 


TENANCE CLEANIN 


Dowell Service has another prime advan- 
tage for the maintenance engineer. /t is 
fast! Because cleaning is done chemically, 
time-consuming dismantling elimi- 
nated. Dowell engineers fill the equipment 
with liquid solvents that go wherever 
steam and water flow. These solvents are 
designed to remove — quickly, effi- 
ciently and economically. 


Do have a cleaning problem, too... 
a place where deposits are causing a 
maintenance headache? Call Dowell. 
Skilled cleaning engineers are available 
for consultation at no obligation. 


TULSA 3, OKLAHOMA 


G PROBLEMS 


Other recent Dowell jobs: 


in a large textile plant, the heating time 
in kier heoters was cut one-third, 
cleaning with Dowell Service. 


Houdry catalyst cases cleaned by Dowell Service 
for a large refinery showed all tubes to be 
practically metal cleon and orifices opened, 


Thirty-three year old water well, cleaned by 
Dowell Service, showed increase from 64 to 
130 g.p.m. with drawdown decrease of 27 feet. 


CHEMISTRY APPLIED TO 
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@ A survey of your high precision parts 
requirements by Aetna engineers may bring 
you important economies. For, here at 
Aetna, besides top quality ball and roller 
bearings, you will find today’s most ad- 
vanced facilities for producing an infinite 
variety of miscellaneous precision parts... 
to whatever hardness or precision finish 
you need .. . at prices usually below your 
own production costs. Complete laboratory 
control and exceptionally strict inspection 
procedures will guard the quality of your 
parts from start to finish. Our variety of 
tools and dies are so extensive that most 
parts can be produced to fit your require- 
ments without extra expense of special tool- 
ing ... even should you require washer-type 
parts upto 38” O.D. Send your prints for rec- 
ommendationsand estimates. No obligation. 


AETNA BALL AND ROLLER BEARING COMPANY 
4600 SCHUBERT AVE. - CHICAGO 39, ILLINOIS 
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ONE-PIECE SELF-LOCKING NUTS 


The FLEXLOC is one-piece, all-metal ...has ample 

tensile and long life. It is a Stop and Lock-Nut that 

can be reused many times. Its “chuck-like”, resilient 

locking segments lock the FLEXLOC securely in any 

position on a threaded member. It positively “won't 

shake loose”, yet can be removed easily with a wrench. 
Write for Catalog 619, it's full of information. 


STANDARD PRESSED STEEL CO. 


- 
$ JENKINTOWN 20 PENNSYLVANIA 


A trained staff and a 

lt can be fully equipped library 

Y would be a valuable 

our addition to your com- 

pany. ‘The service 

Library Bureau of the Engi- 

neering Societies fi. 

D epartment | brary can be that new 

department in your or- 

anization, yet more adequately manned and 

tter equipped than any individual organiza- 
tion library could possibly be. 


Use this service. Over 4,000 gy 
on engineering subjects are on file. 150,000 
engineering texts and files of every worth- 
while periodical are available for further re- 
search to meet your specific needs. A letter, 
a telephone call or a telegram will place the 
Service Bureau at your service. 


Use the service of your Engineering Library 


The charges cover only the cost of the service and 
represent but a fraction of the value you will 
receive. 


The Engineering Societies Library 
29 West 39th Street, New York 18, N. Y. 
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i Sales A 
Business for Sale 
Partnership — Capital 
Manufacturing Facilities 


Paten 
ete. ‘ented and For Sale 


Answers to bex number advertisements should be addressed to given box number, care of “Mechanical Engineering,’ 29 West 39th St., New York 18, N. Y¥. 
Classihied Advertisements under this head- 


RATES 


POSITIONS OPEN - 


@ line to members of ASME 
box number address counts as one line. 


average 
Minimum insertion charge, 5 line basis. Displey Adver- 


MECHANICAL AND 
ELECTRICAL ENGINEERS 


located in south 
Central New York State, producing lege volume 
of electro-mechanical doviees, hes several at- 
wective, tor ri 
men interested in erestive design, development 
and ri Furnish 
resumé of training and experience when apply - 
ing. 


Address ( A-3299, care of “Mechanical Ungincering”” 


L 


inserted at the rate: of $1.25 @ line. $1 


tisements carried in single column units of multiples of one 
inch at flat rate of $20 per inch per insertion 
size: 1 column, 10 inches deep, 2 columns, 5 inches 
deep. Copy must reach us not leter than the 10th of 
the month preceding date of publication 


NGINEERING are 
00 


Seven words to the line 


DEVELOPMENT ENGINEER 


Large Chicago manufacrarer requires a Development 
Engincer to original development aod 
design work oo teary machinery. Must 
assume full responsibilicy for projects. Mechanical 
or electrical engineering degree required wich five 
to fifteen years experience. In reply, please state 
age, education, experience requirements 
Replies held confidential 

Address CA-3255, care of “Mechanical Engineering 


RESEARCH POSITIONS 


Physicists and Engineers with ad- 
vanced experimental and theoretical ex- 
perience in 


@ Nuclear Technology 

@ Solid State Physics 

@ Physical Metallurgy 

@ Power Plant Components 
are desired for research and development 
work on direct contract with the 
actor Division of the Atomic Energy 
Commission. 
These positions offer unique opportuni- 
ties for working with a highly trained 
group of scientists and for participating 
in theoretical and experimental studies 
in nuclear reactor technology. The 
laboratory is located in the Los Angeles 
area. 

Please write to: 


NORTH AMERICAN AVIATION, Inc. 
Attention: Personne! Maneger 
ATOMIC ENERGY RESEARCH 
DEPARTMENT 
12914 South Lakewood Blvd 
Downey, California 


Opportunities for 
MECHANICAL AND 
ELECTRICAL ENGINEERS 


tailed resume 


Address CA-3258, care of “Mechanical Engineering.” 


PHYSICISTS 
AND 
SENIOR RESEARCH 
ENGINEERS 


POSITIONS 
NOW OPEN 


Senior Engineers and Physicists havi 
outstanding academic backgrou a 
experience in the fields of: 


* Microwave Techniques. 

Moving Target Indication 
Servomechanisms 

* Applied Physics 

* Gyroscopic Equipment 

* Optical Equipment 


* Fire Control 

Circuit Analysis 

* Autopilot Design 

Ape’ plied Mathematics 

Electronic Subminiaturization 

* Instrument Design 

Production Equipment 
* Test Equipment 

* Electronic Design 

© Flight Test Instrumentation 


MECHANICAL 
DESIGN ENGINEER 


BS. oc advanced degree with § to 10 years’ exper:- 
ence in design and development of mixellaneous 
mechanical apparstus wach as farm implement, ma 
terials handling, packaging and special automatic 
machinery fields. This is a position of high poten- 
tial with 2 105-year-old company located in Michi- 
gao. Requires high creative design ability and 
qualities of leadership Sabie full details io 
contwdence. 


Address CA-3268, care of “Mechanical Eogincering.” 


PRODUCT DESIGNER © 


M.E. or architect degree with know!l- 
edge of materials and oduction 
methods. Requires § to 10 years of 
static design experience. Furniture or 
office equipment experience desirable. 
This is a position of high potential 
with a 10-year-old company located 
in Michigan. Requires initiative, te- 
sourcetulness and creative ability. Sub- 
mit full details in confidence. 


Address CA-3269, care of “Mechanical Engineering.” 


t 


are offered excellent working © 

and opportunities for advancement in 

our Aerophysics Laboratory. Salaries are 

commensurate with ability, experience 

and background. Send information as to 

age, education, experience and work 
erence to: 


NORTH AMERICAN AVIATION, INC. 


AEROPHYSICS LABORATORY 
Box No. H-4 
12214 South Lakewood Blvd. 
Downey, California 


MECHANICAL ENGINEER 
heve 15 yeers’ experience in si 


Write to: 


Mechanical Engineer, ie 
Power & Light Compeny, Allentown, a 


Studies 
Should 


See Advertisements 
on next page 


RESEARCH 
MECHANICAL ENGINEER 


Long-range research program of large 
and progressive manufacturer of air 
conditioning and refrigeration equip- 
ment requires services of mechanical 
engineer with demonstrated record of 
creative achievement. 


Requirements include excellent funda- 
mental ngs in heat transfer and 
fluid flow; ience in research and 
denelagunant: of mechanical devices and 
heat exchange equipment; and the per- 
sonal qualifications necessary to organ- 
ize ma carry through a program of 
applied research from general assign- 
ment to successful commercial applica- 
tion. 

Age from 3 to 45. Salary commen- 
surate with experience qualifica- 
tions. Location Central New York. 


Please write, stating education, experi- 
ence, age, record of accomplishment 
and invention, and salary desired 


Addren CA-3270, care of “Mechanical Engineering.” 
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Computers 
Radar 
jan 
Several positions eveileble in Aeronautical 
Division of large, well known company for 
Mechanical and Electrical Engineers. Located : 
in Middle West. Only those with high quali- ‘ 
fications and some experience in design end 


Two Pages of “OPPORTUNITIES” This Month . . . 89-90 


POSITIONS OPEN 


from Page 89 


Needed Immediately 
in Texas 


ASSISTANT CHIEF 
TOOL ENGINEER 


To the administration of 
all tooling activities for a major Com- 
pany. Must be a graduate mechanical 
engineer with extensive practical tool- 
ing and administrative experience 


assist in 


PRODUCTION SCHEDULING 
AND ORDERING 


GENERAL 
SUPERVISOR 


Must have had at least six years of ad- 
ministrative or supervisory experience, 
manufacturing and control of a large 


manufac turing organization, 


Mai! written detail outline of your experi- 


ence and qualification. 


Address CA-3278, care of “Mechanical Engineering.” 


PIPING DESIGNER 


Excellent opportunity in well-known 


oil refinery company. Graduate engi- 


neer preferred 


Must have heavy experience in oil 
refinery, chemical plant or power 
plant piping 

Write details of education and experi- 


eme 


Addrem CA-3272, care of “Mechanical Engineering.” 


MACHINE TOOL DESIGNERS 


top quality only. Nationally known 

products, good working conditions, op- 
wrtunity for advancement. Salary open 
io 


Address CA-3279, care of “Mechanical Engineering.” 


Use « CLASSIFIED ADVERTISEMENT 
For QUICK Results 


with broad experience in the Diesci 
Engine field. Netionally known prod- 
ucts. Opportunity for advancement. 
Salary open. Southern Ohio. 


Address CA-3280, care of “Mechanical Enginecring.” 


PRESSURE VESSEL 
DESIGN ENGINEER 


Excellent opportunity in well-known oil 
refinery company for graduate engineer 
with heavy experience in design and 
development. 

Familiar with ASME and API Codes and 
the work of the Pressure Vessel Research 
Committee. Kaowledge of vessel fabri- 
cator’s shop practices and metallurgy 
including welding of carbon and alloy 
steels 

Write details of education and experience. 

Address CA-3273, care of “Mechanical Engineering.” 


CONCRETE DESIGNER 


Excellent opportunity in well-known 
oil refinery company for graduate 
Civil Engineer. 


Must ha heavy experience in design 
of foundations and structures 


Write details of education and experi- 
ence. 


Address CA-3274, care of “Mechanical Engineering.” 


MECHANICAL ENGINEERS—College teachers— Automotive, 
Mechanics, Thermo, others. All ranks to Heads, $8000 
Give Phone, Photo, Qualifications. Cline Teachers Agency, 
Bast Lansing, Mich 


FACTORY JOB ANALYST—To analyze, describe and evaluate 
machine shop and assembly work for wage determination and 
Industrial Relations purposes. Excellent opportunity to learn 
company Organization and operations, Good traimng for wage 
administration, industrial relations or factory management pos: 
tions. Must have experience as machine operator or machine shop 
job analyst. Degree in Engineering preferred. Please send ful! par 
ticulars in writing, stating complete detailed background and 
salary expected to’ J. Arthur Johnson, Personnel Manager, Minne- 
apolis-Hooeywell Regulator Co., 2753 Fourth Avenue So., Minne- 
apolis 8, Minnesoca. 


ESTIMATOR --Capable of running department—-with minimum 
of 15 years’ contracting experience, § heating, vent £ 

ower and ait conditioning work. Scate salary and expericnct 
Reptice confidential, Address CA-3261, care of “Mechanica! 
Engiocering.” 


SALES-MINDED ENGINEER-—Young mechanical engineering 
graduate to work ioto Sales Enginecring. Old established 
maoufacturer of construction and processing equipment 
Knowledge of sand and gravel processing, ore treatment and 
coal preparation helpfal. Excellent opportunity. Write seat 
ing edacation and experience. R. L. Aulmann, Box 934, Des 
Moines, lowa 


ENGINEER —for Plant Engineering. Experienced in pulp and 

per mill maintenance, and small co medium size power plants 
esign ability on general plant problems. Some traveling. Lo 
canoe Oho CA-3262, care of “Mechanical Eagiacer- 
ing 


Montana State College has a few openings in its RADIANT 
HEATING LABORATORY for graduate students wishing 
to obtain a Master's Degree A interested in che Geld of 
residence heating (Master's degree obtainable in one year). Ourt- 
of-state fees are approximately $9$ per quarter. Limuted financial 
help available for part-time laboratory assistants. Write Head, 
Mechanical Engineering, Montana State College, Bozeman, 
Mootana 
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ASSISTANT GENERAL MANAGER—Plaat doing heavy and 
light pressing and fabrication of plate, heavy shect and alloys, 
sonnel approximately 800 in this division of plant. Muse 
familiar with heavy hydraulic pressing operations, 
graduate E. or equivalent in experience, with 10 years or 
more actual operating know-how age 35-45. Man 
to be chosen will be one with promotional possibilities. State 
experience, ¢ position and salary requirements ia first 
letter CA-3277, care of “Mechanical Engineering.” 


POSITIONS WANTED 


MECHANICAL ENGINEER—P.E., Geuduate, Member ASME, 
wellrounded background of 11 years of responsible charge of 


design of power plant, chemical plant and refinery piping, equip- 
ment, exchangers and systems, also some heating and ventilating 
and some construction; desires changing present position to one 
with progressive plant or equipment manufacturer oo permanent 
Salary $6§00-7000. Location near New York City pre- 
Address CA-3257, care of “Mechanical Engineering — 


REGISTERED MECHANICAL ENGINEER —26 years’ diversified 
experience in College teaching, consulting and industry. For- 
merly head of department of mechanical eagincering in « major 


university. Presently engaged in research and development with 
the Federal Government. Interested in a res ible position in 
College or industry. Address CA-3256, care of “Mechanical Engi 


MECHANICAL ENGINEERING GRADUATE—W, single, 
veteran, good scholastic record, fifteen months general eng:neering 
experience, four years’ diese! experience in navy. Desires perma- 
nent connection with future in ary phase of mechanical engineer- 
ing. Prefer location in $. E. Address CA-3263, care of “ Mech- 
arucal Engineering.” 


NEW ENGLAND MANUFACTURERS OF MECHANICAL 
ELECTRICAL PRODUCTS—Registered Engineer available, 15 
years’ experience design and production problems, small! machines, 
and electrical and magnetic items, and machine tools, project 
engineer and manufacturing supervisor. Address CA-3264, care of 
"Mechanical Engineering.’ 


MECHANICAL ENGINEER — Age 33, Experienced Aircraft, in 
dustrial Equipment, construction design installation, maintenance 
Desires position in South America. Address CA-3266, care of 
“Mechanical Engineering.” 

MECHANICAL ENGINEER, BS, ME, ASME, ASH & VE 
Age 33, family: formerly Le Commander. Factory training in 
Aut Conditioning, Pumps and Sceam specialties. Desires postion 
sales representative or Industrial Engineer. Now employed in 
N.W. Address CA-3265, care of ‘Mechanical Engineering 


QUALITY CONTROL ENGINEER—Chief Engineer, R.P1., 
1936. years’ Textile, 5 years’ Mass-produced smal! precision 
metal products, 4 years’ precision instruments. Organized and 
headed Insp. & Q.C. depts. up to 450 employees. Outstanding 
record. Locate anywhere US. Available on W-day notice 
Address CA-3267, care of “Mechanical Engineering.” 


RECENT PRATT GRADUATE—B.ME., 25, Single, Sheet 
metal drafting background Desires trainee or junior engineer 
position in design, development or research Will locate any- 
where or travel. Address CA-3276, care of “Mechanical Eng: 
neering.” 


PL 
BUREAUS 


YMENT AGENCIES 


AND SERVIC 


PLANT PERSONNEL, ENGINEERS, DESIGNERS—Draftsmen, 
Chemists, and Metallergists, E. G. Stroud, Member ASME 
and President of Cleveland Engineering Agency Co., 2132 E. 9th 
St., Cleveland 15, Ohio, will help you find positions or men 


SALARIED POSITIONS $3,500-$35,000. If you are con- 
sidering a new connection, communicate with the under- 
signed. We offer the original personal employment service 
(40 vears' recognized standing and reputation The pro- 
cedure, of highest ethical standards, is individualized to 
your personal requirements and develops overtures with- 


Out isitiative on your part. Your indentity covered and 
Present position protected. Send only name and address for 
details. R. W. Bixby Inc., 115 Dua Bidg., Buffalo, N. Y 


SALARIED PERSONNEL $3,000—$25,000 
This coafidential service, established 1927, is geared to 
needs of high grade men who seck a change of connection 
unde: conditions, assuring, if employed, full protection 
to present position. Send name and address only for 
details. Personal consultation invited 


JIRA THAYER JENNINGS 
Dept. J, 241 Orenge Steet, New Haven, Conn. 
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WHY THE GEAR WITH A BACKBONE’ 


Here are two reasons why the Farrel-Sykes continu- 
ous tooth herringbone gear—the famous Gear with a 
Backbone—is ideal for machine-tool applications. 


1. PRECISION GENERATION — The Farrel-Sykes 
method of generation assures extreme accuracy of 
tooth spacing, contour and helix angle. This tooth- 
to-tooth accuracy pays off in smooth, uniform power 


flow. Backlash is reduced to a minimum and the load 
is distributed evenly across the entire face width. 


2. BACKBONE—The backbone, formed where the 
two helices meet without a center groove, puts the 
entire face width to work and provides extra strength 
and higher load-carrying capacity in less space — a 
definite advantage in many applications, 


FARREL-BIRM'NGHAM COMPANY, INC., ANSORSA, CONNECTICUT 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. * Sales Offices: Ansonia, Buffalo, 


New York, Boon, Deal, Chico, 


Los Angeles, Tulsa, Houston, New 
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| 
| fits into machine design | 
( There are other factors which contribute fo efficient operation J 
ee and long gear life. Write for further information or engineer- . 
ing assistance on your gear problems. 
wae Be OPA | 
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Inserted ot a 
per issue, $12.00 per swe 
On yearly contract 


Manufecturers 
of Equipment 
Not Included 


CECIL W. ARMSTRONG 
& ASSOCIATES 


CONSULTING ENGINEERS 


Model, Pilot and Sytastion Plant Design 
Machine and Tool , Research and 
jc Structures, 


Clutches 
Leborstory: Argonne Rood, Warsaw, Indians 


LANCASTER, ALLWINE & ROMMEL 


Registered Patent Attorneys 


Patent Practice before U. S$. Patent Office, Validity and 
Infringement levestigations and Opinions. Booklet and 
form ‘Evidence of Conception’ forwarded request 


Suite 479, 815-15th St.,N.W., Washington 5, D.C. 


Consult Z. H. POLACHEK 
Reg. Patent Attorney 
1234 Brosdwey 


(at 31st St.) New York 1,N. Y. 
Phone LO 5-3088 


BLACK & VEATCH 


CONSULTING ENGINEERS 


Electricity Water Sewage Industry 
Reports, Design, Supervision of Construction 
Investigations, Valuation and Rates 


4106 Broadway Kanses City 2, Missouri 


M B DESIGN CONSULTANTS, INC. 


Aeronautical, Electronic, and 
Mechanical Engineers. 


| a 


Resparch and Develop 


Product 


Swite 1017, 521 Fifth Ave., New York 17, N. Y. 


SANDERSON & PORTER 


ENGINEERS AND CONSTRUCTORS 


New York © San Francisco # Chicago Los Angeles 


BROWN ENGINEERING COMPANY 


Consulting Engineers 


Power Plants. Sub isaien, 
Water Supply, Sewage ee Rates 


K. P. Building Des Moines 9, lowe 


Industrial Power Surveys & Design 
MYERS & ADDINGTON 
Consulting Engineers 
21 East 40th Street, New York 16, N.Y. 
Murray Hill 6-4630 


Power Plants, Structures 
Transmission Systems 


Design, Supervision, Inspection 
Appraisals, Reports 


SARGENT & LUNDY 
140 S. Dearborn St., Chicago, lil. 


EHRCO DIE CASTING SERVICE 


Die Casting Consultation 
Equipment — Installation 
Die and Product Design 
Joha R. Ehrber, Pres 
303 Main Street, Stambord, Connecticut 
Telephone 3-2308 


Oual 


Supervision 


of Op 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Laboratory, Pittsburgh, Pe. 


J. E. SIRRINE COMPANY 


Engineers 
Design and Supervision of Steam and 
Hydro-electric Plants, Industrial 
Plants, Mechanical ons 
Operating Surve 


SLE Greenville, South Caroline 


ENGINEERS & DESIGNERS 


Power Plants—-Chemical Process Plants-— 
Gas & Steam Turbines Rotary Com 
Thermal, Heat Transter & Control Anylysis 


GENERAL ENGINEERING & RESEARCH Corp. 
25 N. Montgomery St Trenton 8, N. J. 


NUCLEAR DEVELOPMENT ASSOCIATES, Inc. 
—NDA— 
CONSULTING PHYSICISTS AND ENGINEERS 


STANLEY ENGINEERING COMPANY 


CONSULTING ENGINEERS 


Nuclear Power Plants, 


Heat Transfer, Process Ind 
Com; 


= 


puting Machine Design 


33 West 60th Street, 


Yous £8, N.Y. 


JUdson 6-3340 


Power Plants 
Steam - Diesel - Hydro 
Design - Construction - Test - Valuation 


Surveys 
Hershey Building Muscatine, lowe 


C. M. HATHAWAY 
CONSULTING ENGINEER 
Project Product Devel t 

Production ma, Laboratory and 
Facilities for woh, Model Work, 
and Pilot Manutacturing 


1315 S. Clarkson Street Denver 10, Colorado 


Metallurgists 


Analysts 


Consultants 


Spectroscopists 
PHILADELPHIA TESTING 
LABORATORIES 


900 W. Street 
Philedelphie 40, Pe. 


ALFRED |. STUART 


INDUSTRIAL ENGINEER 


Portiend 13, Oregon 


GEORGE H. KENDALL 
Consulting Mechanical Engineer 
Cost Reduction Seudies Process or Product 
Redesign Easting Products for Greater Profit 
Trouble Shooting Production, Design, Cost Problems 
Specialist Automatic Machinery, Processes, Controls 
New Developments, Patent Studies, Invest: gations 
New Proxiucts & Process Fingineering Studies 
P.O Bos?) Eat 1923 Tel. Darien $-15904 
Herghts Darien, Connecticut 


An announcement in this 


section will acquaint others 


with your specialized practice. 


DESIGNING 
ENGINEERING 
Machines @ Products Plants 
Processes @ Production @ X-Ray 


SAM TOUR & CO., INC. 
44 TRINITY Y. 6,N. Y. 


The above consultants are available 


to work out solutions 


to your engineering and management problems. 
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H l t ‘To make cable joints tight and strong, spl.cers formerly used lots 
é sea Ss OU of solder. ‘Then, Bell ‘Telephone Laboratories developed a new 
technique for making better joints with much less solder. ‘This 
saves one million pounds of solder a year — helps keep the price 


trou b le eee of your telephone service low. 


Two kinds of solder are now used. One makes the splice 
strong: the other seals it. First. the splicer builds up a joint with 
TO KEEP THE COST a solder of lead and tin, which flows easily under his wiping 
cloth. ‘To seal the joint, he applies a light coating of low-melting- 
OF YOUR TELEPHONE point solder, composed of lead, tin and bismuth. On contact 
with the still hot joint, it flows into and seals every pore. 


RVICE DOWN 
Senvi Cable-sealing solder is cnly one of 30 low-melting-point 


alloys which Bell metallurgists have developed for special uses 
— in fuse wires, for example, and in the solder connecting hair- 
like wires to piezoelectric crystals for electric wave filters. 


Continuing research with a substance seemingly as common- 
place as solder demonstrates again how Bell scientists help keep 
your telephone service the world’s best. 


BELL TELEPHONE LABORATORIES 


* WORKING CONTINUALLY TO KEEP YOUR TELEPHONE 
SERVICE BIG IN VALUE AND LOW IN COST 
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ASME Publications 76, 82 
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Ledeen Mfg. Co... . 
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Linear (Inc.) 
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Lovejoy Flexible C ‘oupling Co.. 
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Fiske Bros. Refining Co. 

Lukens Steel Co.. 
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Midwest Pi iping & Supply Co. 
*Miniature Precision Bearings 
*National Airoil Burner Co... 

National Power Show. 

New Departure, Div. 
General Motors Corp 
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HIS Aeroturn Dust Collector features the use of tough, 

flame, acid-and-alkali-proof filter felt made by American. 
It provides 99.9% efficiency, due to the positive filtration action 
of the felt, a product of advanced research work and felt manu- 
facturing know-how. The Turner & Haws Engineering Co., Inc., 
West Roxbury 32, Mass., maker of the Aeroturn, states that: 
“Basically, the exceptional performance of Aeroturn Collectors 
is made possible by the high-quality specialized filter felts 
made by your company.” Another Aeroturn feature is un- 
interrupted operation made possible by the reverse-air-jet filter 
bag blow ring. Increase of static pressure puts this into op- 
eration automatically. This, plus the high filtering rate of the 
felt, makes an Aeroturn installation smaller and lighter for a 
given capacity. ... The success of this dust collector is an ex- 
ample of the results obtainable through close cooperation be- 
tween a manufacturer and his suppliers. American works closely 
with Aeroturn, and will gladly collaborate with you on filtration 
or any other application for felt. Write for Data Sheet No. 15, 
“Felt and Filtration,” complete with technical information and 


illustrative samples. 


MEcHANICAL ENGINEERING 


AEROTURN Dust Collector, Series 18, 
with pat of housing removed to show 
felt filters and automatic cleaning device. 


GENERAL OFFICES: 50 GLENVILLE RD., GLENVILLE, CONN. — 
ENGINEERING AND RESEARCH LABORATORIES: GLENVILLE, 
CONN. — PLANTS: Gleeville, Conn.; Franklin, Mass.; New- 
burgh, N. Y.; Detroit, Mich.; Westerly, R. L. — SALES OFFICES: 
New York, Boston, Chicago, Detroit, Cleveland, Rochester, 
Philadelphia, St. Lovis, Atlenta, Dallas, San Francisco, Los 
Angeles, Portland, Seattle, Montreal. 
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THE U-€ 2-DRUM Capacity» Small Space 


COMBINING BOILER - WATER WALL FURNACE + INSULATED STEEL CASING 


ERIE CITY concentrates high capa- 
city into small space. The V-C 
Steam Generator has complete 
water cooling of top, sides and 
front, integral with a 2-drum boiler. 


GAS travel is symmetrical about 
the center line of the unit. 
WATER circulation is ring flow. 
ONE or two internal steam sepa- 
rators, as required, assure clean, 
dry steam 


THE entire unit is supported from 
bottom members, thus allowing 
free expansion upward of the entire 
unit. All exterior walls consist of 
insulated steel panels, indepen- 
dently suspended, a construction 
similar to that of our largest central 
station steam generators. 


ANY tube can be replaced without 
disturbing any other tube. 


THE above illustration shows an 
Erie City Spreader Stoker fired 
V-C unit, utilizing a water cooled 
plastic arch, molded around the 
front header. 


THE Erie City V-C Steam Genera- 
tor is available in a wide range of 
capacities for varying space limi- 
tations and for all firing methods. 
Write for bulletin 37. 


COMPLETE STEAM POWER PLANT EQUIPMENT 


Complete Steam Generators 
The *‘Economic"™ Boiler with or without Water Walls ~ 
Boilers 
and Spreader Stokers 


+ Welded Steel Heating Boilers 


e@ Type C 3-Drum Boilers @ Type VL 2-Drum Boilers 


Welded H. R. T. 
Underfeed 


Coal Pulverizers e@ 


Welded Pressure Vessels for the Process Industries. 


ERIE CITY IRON WORKS ¢ ERIE, PA. © Since 1540 
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DeVlieg Jigmil bores precision holes 
in jig time on TIMKEN bearings 


HOTO below shows the DeVlieg 

Machine Company's 3-B Jigmil 
in action at Towmotor’s Cleveland 
plant, boring holes for transmis- 
sion housings. A fast, precision bor- 
ing job is insured by the Timken’ 
bearings on the spindle and by 
the 40 other Timken bearings used 
throughout the machine. 

Timken bearings assure greater 
accuracy and speed by keeping 
shafts rigid, yet free to rotate with 
negligible friction. They minimize 
deflection and end-movement. They 
lengthen machine life by reducing 


wear on gears and other adjacent 
parts. 

Because Timken bearings have 
line-contact between rollers and 
races, they can carry greater loads. 
And their tapered construction takes 
both radial and thrust loads in any 
combination, permits preloading 
to any desired degree. 

Timken bearings are built for 
long, tough service. They’re made 
of special analysis Timken fine alloy 
steel and manufactured to amazing 
limits of accuracy. 

This combination of advanced 


design and quality construction 
has made Timken bearings first 
choice throughout industry. That's 
why Timken bearings are a valu- 
able added sales feature for your 
product. Make sure the trade-mark 
“Timken” is on the bearings you 
buy. The Timken Roller Bearing 
Company, Canton 6, Ohio. Cana- 
dian plant: St. Thomas, Ontario. 
Cable address: ‘‘TIMROSCO”. 


VS This symbol on a product means 
its bearings are the best. 


How Deving 


insures 


NEW TIMKEN BEARING CUTS RUN-OUT IN HALF! 


Until now, the Timken “Zero” bearing has been the 
last word in bearing accuracy. Now Timken offers in- 
dustry the “Double-Zero” bearing—/wice as accurate 
as the “Zero”! Maximum run-out of the new “Double 
Zero” bearing is only 75 millionths of an inch—+al/ 
the 150 millionths run-out of the “Zero” bearing 
What an opportunity for manufacturers of machines 
where extreme accuracy is essential! Available in 
standard single row types, up to 10” O.D. Write for 
further information. 


IMKEN 


TAPERED ROLLER BEARINGS 


NOT JUST A BALL © NOT JUST A ROLLER > THE TIMKEN TAPERED ROLLER — BEARING TAKES RADIAL ©) AND THRUST ~(])~ LOADS OR ANY COMBINATION ~-@)- 
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